
URS 
August 16; 2012 
URS Project 16530531 ~ 

Ms. Lynn Slugantz 
Branch Chief 
U.S. EPA Region 7 
ARTD/RCAP 
901 :rjorth 5th Street 
Kansas City, Kansas 66101 

RE: 2012 Annual Groundwater Monitoring Report 
Form~r Sheller-Globe Facility at 3200 Main Street, Keokuk, Iowa 

Dear Ms. Slugantz: 

RECEIVED 

AUG 2 0 2012 

AWMD/WRAP-MIRP 

Enclosed is the 2012 Annual Groundwater Monitoring Report for the referenced site. This report is submitted 
on behalf of United Technologies Corporation (UTC) and Henniges Automotive (formerly Metzeler Automotive 
Profile Systems Iowa, Inc.), jointly referred to as "Respondents", in accordance with the Administrative Order 
on Consent RCRA-07-2007-0009 (the "Order"). 

As you will see in the report, the primary plume at the site remains stable, is contained on-site, and VOC 
concentrations are slowly decreasing. Given the stability of the groundwater flow directions and the plume, 
backed by 20 years of monitoring data, it is recommended to reduce the monitoring frequency at the site. 
Respondents recommend reducing the sampling frequency to years 3 and 5 over the next five years. 

Please contact Bryan Kielbania at UTC if you have any questions or comments. He can be reached at (860) 
728-6503. 

Very truly yours, 
URS Corporation 

n.Yo.~ 
David A. Dods 
Project Manager 

Enclosure 

cc: Bryan Kielbania (UTC) 
Joe Gregg, Esq. (Eastman and Smith) 
Shawn McAfee (Henniges Automotive) 
Dale Guariglia, Esq. (Bryan Cave LLP) 
Mark Allen (SAS Environmental) 
Chris Tedder (MACTEC) 

URS Corporation 
8300 College Blvd., Suite 200 
Overland Park, KS 66210 
Tel: 913.344.1000 
Fax: 913.344.1011 

Charles L. Arthur 
Project Scientist 

RCRA 

1111111111111111111111111111111111111111 
531033 



I 
I 
I 
I 
tl 
II 

I 
I 
I 
I 
I 
-I 
I 
I 
I· 
I 
I 
I 
I 

2012 ANNUAL GROUNDWATER 
MONITORING REPORT 

FORMER SHELLER-GLOBE FACILITY 
3200 MAIN STREET 
KEOKUK, IOWA 

Prepared for 
United Technologies Corporation 
Hartford, Connecticut 
On behalf of Lear Corporation Automotive Systems 

August 2012 

URS Corporation 
8300 College Blvd., Suite 200 
Overland Park, KS 66210 
913-344-1 000 
16530531 

I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

URS 
August 16, 2012 
URS Project 16530531 

Ms. Lynn S1ugantz 
Branch Chief 
U.S. EPA Region 7 
ARTD/RCAP 
901 North 51

h Street 
Kansas City, Kansas 661 01 

RE: 2012 Annual Groundwater Monitoring Report 
Former Sheller-Globe Facility at 3200 Main Street, Keokuk, Iowa 

Dear Ms. Slugantz: 

Enclosed is the 2012 Annual Groundwater Monitoring Report for the referenced site. This report is submitted 
on behalf of United Technologies Corporation (UTC) and Henniges Automotive (formerly Metzeler Automotive 
Profile Systems Iowa, Inc.), jointly referred to as "Respondents", in accordance with the Administrative Order 
on Consent RCRA-07-2007-0009 (the "Order"). 

As you will see in the report, the primary plume at the site remains stable, is contained on-site, and VOC 
concentrations are slowly decreasing. Given the stability of the groundwater flow directions and the plume, 
backed by 20 years of monitoring data, it is recommended to reduce the monitoring frequency at the site. 
Respondents recommend reducing the sampling frequency to years 3 and 5 over the next five years. 

Please contact Bryan Kielbania at UTC if you have any questions or comments. He can be reached at (860) 
728-6503 . 

Very truly yours, 
URS Corporation 

David A. Dods 
Project Manager 

Enclosure 

cc: Bryan Kielbania (UTC) 
Joe Gregg, Esq. (Eastman and Smith) 
Shawn McAfee (Henniges Automotive) 
Dale Guariglia, Esq. (Bryan Cave LLP) 
Mark Allen (SAS Environmental) 
Chris Tedder (MACTEC) 

URS Corporation 
8300 College Blvd , Suite 200 
Overland Park, KS 66210 
Tel : 913.344.1000 
Fax 913.344.1011 

Charles L. Arthur 
Project Scientist 

RECEIVED 

NOV 1 3 L:G12 

AWMO/WRAP-MIRP 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

2012 ANNUAL GROUNDWATER 
MONITORING REPORT 

FORMER SHELLER-GLOBE FACILITY 
3200 MAIN STREET 
KEOKUK, IOWA 

Prepared for 
United Technologies Corporation 
Hartford, Connecticut 
On behalf of Lear Corporation Automotive Systems 

August 2012 

URS Corporation 
8300 College Blvd., Suite 200 
Overland Park, KS 66210 
913-344-1 000 
16530531 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

TABLE If CONTENTS 

Section 1 

Section 2 

Section 3 

Tables 

Table 1 
Table 2 
Table 3 
Table 4 
Table 5 
Table 6 

URS 

lntroduction ..................................................................................................................... 1-1 

1.1 Purpose of the Annual Groundwater Monitoring Activities .................... 1-1 
1.2 Report Organization ........ ... ......... .. ............ ........................ .. ..... .... .......... .. 1-1 
1.3 Site Background ....................................................................................... 1-1 

1.3.1 Contamination Source Areas .... ... .... ... ....... .................................. 1-1 
1.3.2 Site Remedies Selected ................................................................ 1-2 
1.3.3 Site Topography and Soils .......................................... .. ............... 1-2 
1.3 .4 Previous Source Area Control Activities ..................................... 1-4 

Summary of 2012 Groundwater Sampling Activities and Results .............................. 2-1 

2.1 
2.2 
2.3 
2.4 

2.5 

2.6 

Groundwater Elevations and Flow Directions ................. ................ ........ 2-1 
Groundwater Sampling Methods ..... .. .... ......... ................................... ..... . 2-1 
Laboratory Analysis and Data Review Activities ................................... 2-2 
2012 Annual Groundwater Monitoring Results ......... ...... .... ....... ............ 2-3 
2.4.1 Source Area Wells ....... ...... ..... .... ..... ... ...... ........ .................... ... .... 2-4 
2.4.2 Primary Plume Wells ................................................................... 2-5 
2.4.3 Sentinel and Property Line Wells .. ..... ......................................... 2-6 
Natural Attenuation Evaluation ............................. ....... ..... ... ... ................ 2-7 
2.5.1 Natural Attenuation Mechanisms ................................................ 2-8 
2.5.2 Biodegradation of Volatile Organic Constituents ........................ 2-8 
2.5.3 Behavior of VOC Plumes ... ..... ......... .... ..................................... 2-11 
2.5.4 Evidence Required to Demonstrate Natural Attenuation .......... 2-12 
Site-Specific Natural Attenuation Evaluation ....................................... 2-12 
2.6.1 Plume Dimensions and Contaminant Mass/Concentration 

Trends ........................................................................................ 2-12 
2.6.2 Geochemical Indicators of Natural Attenuation ........................ 2-13 

2.7 References ....... ................. ........ .......................................................... .... 2-16 

Conclusions and Recommendations ............................................................................ 3-1 

June 18, 2012 Water Levels and Groundwater Elevations 
Monitoring Well and Piezometer Construction Details 
Analytical Results for Equipment and Trip Blanks 
Analytical Results for Shallow Wells 
Analytical Results for Till Wells 
Analytical Results for Sentinel and Property Line Wells 

1:\UTC 2012\Groundwater Report\Report\August 2012 GW Apt Final 8·16-12.doc 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

TABLE IF CONTENTS 

Appendices 

Appendix A 
Appendix B 
Appendix C 
Appendix D 

Annual Groundwater Sample Collection Field Sheets 
QA/QC Review Summary 
Trend Charts and Mann-Kendall Trend Analysis Worksheets 
CD with Laboratory Analytical Data Reports and Report Drawings 
Analytical Data Reports 
Accutest Job Number TC 10967 
Accutest Job Number TC10984 
Accutest Job Number TC 11086 
Accutest Job Number TC 11103 
Accutest Job Number TC 11159 

Drawings 
Cover Property Line and Facility Layout 
Drawing 1 Fill Groundwater Elevation Contour Map- June 2012 
Drawing 2 Till Groundwater Elevation Contour Map- June 2012 
Drawing 3 Volatile Organic Constituents in Shallow Groundwater- June 2012 
Drawing 4 Volatile Organic Constituents in Deep Groundwater- June 2012 
Drawing 5 Total Non-Chlorinated VOCs in Groundwater- June 2012 
Drawing 6 Total Non-Chlorinated VOCs in Groundwater- June 2011 
Drawing 7 Total Chlorinated VOCs in Groundwater- June 2012 
Drawing 8 Total Chlorinated VOCs in Groundwater- June 2011 
Drawing 9 Tetrachloroethylene in Groundwater- June 2012 
Drawing 10 Trichloroethene in Groundwater- June 2012 
Drawing 11 cis-1 ,2-Dichloroethene in Groundwater- June 2012 
Drawing 12 Methylene Chloride in Groundwater- June 2012 
Drawing 13 Vinyl Chloride in Groundwater- June 2012 
Drawing 14 Total BTEX in Groundwater- June 2012 
Drawing 15 Cross Section A-A', Plume Centerline Wells- June 2012 
Drawing 16 Monitored Natural Attenuation Parameters- June 2012 

Appendix E Plume Attenuation/Distance Calculations 

URS 1:\UTC 2012\Groundwater Report\Report\August 2012 GW Apt Final 8-16-12.doc 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Executive Summarv 

This report presents the results of the 2012 annual groundwater monitoring event performed 
during the week of June 18, 2012 at the former Sheller-Globe facility at 3200 Main Street in 
Keokuk, Iowa. The annual groundwater monitoring activities are performed to: 

1. Monitor natural attenuation processes at the site and verify that the primary volatile organic 
compound (VOC) plume in the area of monitoring well clusters MW -10 and MW -13 
continues to remain stable and/or decrease over time. 

2. Confirm that contamination is not migrating off-site. 

3. Continue to monitor how groundwater conditions subsequent to the source removal soil 
excavation activity conducted in 2007. 

The findings from the 2012 sampling event include the following: 

• Since the source removal in 2007, the primary VOC plume located in the Employee Parking 
Lot in the vicinity of the MW -10 and MW -13 well clusters remains stable to slightly 
decreasing in concentrations. 

• VOC concentrations in sentinel well clusters (MW-17 and MW-23) and the property line 
wells (MW-19 and MW-20) remain below maximum contaminant levels (MCLs). 

• Groundwater flow directions continue to remain consistent with historic patterns. 
Topographic and hydrogeologic conditions limit off-site migration of the VOC plume in the 
area of wells MW-10 and MW-13. The plume remains contained on-site. 

• The primary VOCs in the parking lot plume continue to be methylene chloride (MC), 
trichloroethylene (TCE), and tetrachloroethylene (PCE). Benzene, toluene, ethyl benzene 
and xylene (BTEX) constituents in that area have been largely reduced due to the process 
related to the natural degradation of the chlorinated VOCs. 

• The most significant indicators of natural attenuation at this site continue to be the presence 
of degradation daughter compounds. Zones of anoxic and reducing conditions which are 
necessary for reductive dechlorination to take place are slightly smaller than in previous 
years but remain present in the vicinity of the MW -10 and MW -13 well clusters. 

• Since most of the BTEX compounds have been exhausted as part of the natural degradation 
of the chlorinated VOCs, the primary organic carbon source remaining, that may continue to 
support reductive dechlorination, appears to be MC. As a result, degradation rates may be 
slower in the future, but the chlorinated VOC plume continues to be stable and contained 
on-site. 

The stability of the groundwater flow directions and the plume, backed by 20 years of 
monitoring data should warrant a reduced monitoring frequency at this site. It is recommended 
to reduce the sampling frequency to years 3 and 5 over the next five years. 
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SECTIONONE Introduction 

1.1 PURPOSE OF THE ANNUAL GROUNDWATER MONITORING ACTIVITIES 

This report presents the results of the 2012 annual groundwater monitoring event performed 
during the week of June 18, 2012 at the former Sheller-Globe facility at 3200 Main Street in 
Keokuk, Iowa. The corrective measures required for the site were documented in the Final 
Remedy Decision (EPA, September 22, 2006), and the Administrative Order on Consent signed 
July 3, 2007. The corrective measures selected by the Environmental Protection Agency (EPA) 
included excavation of shallow VOC-contaminated soils in the area of the former underground 
solvent tanks (a source removal), institutional controls, and Monitored Natural Attenuation 
(MNA) for groundwater. The source removal soil excavation activities were conducted in July 
2007. 

The annual groundwater monitoring activities are performed to: 

1. Monitor groundwater conditions subsequent to the source removal soil excavation activity 
conducted in 2007. 

2. Monitor natural attenuation processes at the site and verify that the primary VOC plume in 
the area of monitoring well clusters MW -10 and MW -13 continues to remain stable and/or 
decrease over time. 

3. Confirm that contamination is not migrating off-site. 

1.2 REPORT ORGANIZATION 

Section 1.3 provides site background information and the purpose of the groundwater monitoring 
program. 

Section 2.0 presents a summary of the groundwater sampling activities and results for the 2012 
annual event, including an evaluation the natural attenuation monitoring results. 

Section 3.0 presents results and conclusions. 

The Appendices contain copies of field data sheets, data validation notes, statistical calculations, 
trend charts, plume attenuation calculations, as well as portable document format (PDF) copies 
of the report drawings and laboratory reports. 

1.3 SITE BACKGROUND 

This section summarizes background information for the site and repeats information that was 
first presented in the 2007 report. 

1.3.1 Contamination Source Areas 

The facility is located at 3200 Main Street in Keokuk, Iowa and has been utilized for the 
manufacture of rubber and foam rubber products since 1914. The site layout is shown on the 
cover drawing included in Appendix D. The site history has been documented in previous 
reports for the site. Former operations at the facility resulted in the release of VOCs to soil and 
groundwater in a limited area of the facility. A number of environmental investigations have 
been conducted to evaluate the degree and extent of contamination. 

URS 1:\UTC 2012\Groundwater Report\Report\August 2012 GW Apt Final 8·16-12.doc 1-1 
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SECTIONONE Introduction 

The primary source of soil and groundwater contamination was five underground solvent product 
tanks formerly located adjacent to the east side of the Chemical Mixing Building. The five tanks 
were removed in October 1989. In addition to the underground storage tanks, several secondary 
source areas were identified. Those included: 

• An underground pipeline that connected the former solvent product tanks to the main facility; 

• A former underground gasoline tank located just northeast of the Chemical Mixing Building; 

• A former hazardous waste drum storage area (the Old Hazardous Waste Storage Area); 
located just east and south of the Chemical Mixing Building; and 

• A former Chemical Mixing Building that was reportedly located in the area between 
monitoring wells MW-12 and MW-20. 

Constituents of Concern (COCs) at the site include non-chlorinated and chlorinated solvents, the 
most prevalent of which are toluene, ethyl benzene, xylenes, TCE, PCE, and MC. A variety of 
other VOCs have been detected at the site in lesser concentrations. 

1.3.2 Site Remedies Selected 

The soils excavation conducted in July 2007 served as a source area removal action to help 
facilitate the groundwater remedy. The groundwater remedy selected for the site includes 
institutional controls and MNA. 

1.3.3 Site Topography and Soils 

The facility is situated approximately 1.4 miles west of the Mississippi River in an uplands area 
of the Mississippi River Valley. The topography of the uplands area generally consists of 
relatively narrow, flat to gently rolling hilltops, bordered by moderate to steep drainage side 
slopes . Ephemeral tributaries leading from the hilltop areas with moderately to steeply sloping 
sides are common. On the facility property, ground surface elevations range from approximately 
660 feet above mean sea level (MSL) near Main Street to approximately 600 feet above MSL in 
the western portion of the property near Soap Creek. The majority of the facility buildings are at 
an approximate elevation of 640 feet above MSL. 

The topographic high in the vicinity of the source areas is located, in general, in the area between 
the southwest side of the main facility building and the Chemical Mixing Building. This 
topographic high was artificially produced with fill material. This fill material, historically 
referred to as the "plant area fill," generally consisted of firm to stiff, medium plastic, silty clay 
with varying amounts of sand, gravel, brick, rubber, and debris. The plant area fill was thinnest 
near the main facility building and thickened towards the Employee Parking Lot. In the primary 
source area, the plant area fill was about eight to twelve feet thick. To the south and west of the 
Chemical Mixing Building, the plant area fill material rapidly sloped downward and ends near 
the edge of the Employee Parking Lot. Groundwater levels within the plant area fill historically 
ranged from four to ten feet below ground surface. 

Plant area fill material was excavated during the source removal activities conducted in July 
2007. The area that was excavated was located to the south and east of the Chemical Mix 
Building, generally along the embankment between monitoring wells MW-6A/6B, MW-2R, and 
MW-10A/10B. This area is shown on the report drawings (Appendix D). At the time of 
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SECTIONONE Introduction 

excavation, it was observed that groundwater appeared to be located in isolated layers or lenses 
of more permeable fill material that occurred within the reworked native soils. Based on the 
location of water encountered, odors, and staining, the COCs appeared to occur primarily in 
those layers or pockets of more permeable material, rather than distributed uniformly throughout 
the plant area fill. 

The excavation was backfilled with gravel and capped with a clay soil cover on the side slope 
behind the retaining wall and concrete driveway on the upper portion by the Chemical Mix 
Building. Shallow groundwater from the fill material layers or lenses now seeps into the gravel 
fill zone behind the retaining wall. 

A dewatering pump is installed in the excavation backfill. The pump is activated by a float 
sensor and removes water from the backfill on a periodic basis to keep the backfill dewatered~ 
Removed water is treated through two 1,000-pound liquid phase granular activated carbon 
(GAC) units to remove VOCs in the water. The treated water is tested and discharged to the 
Keokuk Publically Owned Treatment Works (POTW). Samples are collected on a semiannual 
basis to monitor performance of the GAC system. Those results are reported to the EPA in 
quarterly progress reports . 

A topographic low is located within the center of the Employee Parking Lot. This area was 
formerly a southeast-northwest trending natural drainage that was filled in. The fill material 
within the Employee Parking Lot area and the drainage is referred to as the "engineered fill" . In 
the center of the drainage, the engineered fill appears to be seven to eight feet thick. The exact 
source of the engineered fill is not known although it appears to be reworked glacial till. The 
engineered fill generally consists of soft to firm, yellowish-brown to olive-brown (with some 
gray mottling), low plastic, silty clay with some sand and gravel. Groundwater levels in the 
engineered fill typically range from one to three feet below ground surface, indicating that the 
majority of engineered fill is saturated. 

Underlying the plant area fill and engineered fill is glacial till consisting of oxidized, firm to stiff, 
yellowish-brown to light-brown (with gray mottling), medium to highly plastic clay. Occasional 
fractures and thin discontinuous sand zones have been observed in the till. At elevations below 
591 to 598 MSL, the oxidized till starts to become unoxidized, becoming hard and dark gray 
with almost no fractures. Stiff brown native clay glacial till was observed beneath the plant area 
fill material during the July 2007 excavation activities. 

Groundwater flow in the fill and glacial till at the facility is generally a subdued reflection of the 
topography. Groundwater flows from the topographic high near the Chemical Mixing Building 
and the main facility building in a southwesterly direction towards the former northwest­
southeast trending drainage in the Employee Parking Lot then trends to the northwest towards 
the topographically lower area represented by the Cooling Pond. Historical groundwater 
elevations indicate that a consistent upward gradient is present in the MW -17 well cluster located 
near the pond. 

Estimates of hydraulic conductivity based on slug tests performed in a number of wells screened 
in the oxidized glacial till ranged from 1.9 x 10-5 centimeters per second (crnls) to 5.6 x 10-5 
cm/s with an average of 3.3 x 10-5 cm/s indicating that the glacial till yields little water. In 
addition to the slug tests, a simple, short -term pump test was performed in MW -10, which is 
screened in the oxidized glacial till from 19.4 feet to 29.4 feet below ground surface. The 4-inch 
diameter well was pumped dry in approximately 69 minutes after 34 gallons were removed at a 
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SECTIINONE Introduction 

pumping rate of 0.5 gallons per minute. Based on the pre-test water level, it was calculated that 
approximately 29.5 gallons were removed from the casing and filter pack while only 4.5 gallons 
were removed from the glacial till. The pump test results also confirmed that the glacial till 
yields little water. During historic groundwater monitoring events, drawdown of water levels at 
pumping rates of 0.05 gallons per minute (200 milliliters per minute [ml/min]) or less were 
commonly observed for the majority of the wells. These observations indicate that the 
discontinuous sand lenses and occasional fractures are not transmitting a large volume of water 
through the till and fill. The slug and pump test results, along with the observed drawdown of 
water levels at very low flow rates, indicate that the fill and glacial till are not capable of 
providing a sufficient volume of water to be used as a potable water source. 

1.3.4 Previous Source Area Control Activities 

In an effort to remove VOCs from source area soils in the vicinity of the Chemical Mixing 
Building, a soil vapor extraction (SVE) and vacuum groundwater recovery (VGR) system was 
installed and operated from February 25, 1999 to July 29, 2002. The SVE/VGR system was 
installed and operated as an interim measures action under the 1990 Consent Order. The system 
was located in the area around the east, north, and west sides of the Chemical Mixing Building. 
The VGR component of the system dewatered the fill in order to increase the thickness of the 
vadose zone available for treatment by the SVE component of the system. Through July 29, 
2002, the SVENGR system removed 4,252 pounds of target VOC compounds and 
12,851 pounds of total VOCs. The SVE/VGR operation was terminated in July 2002 after an 
evaluation of system removal rates indicated that the system had reached the limits of its 
effectiveness. 
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SECTIINTWO 
summanr 012012 

Groundwater ActiVIties And Results 

2.1 GROUNDWATER ELEVATIONS AND FLOW DIRECTIONS 

Groundwater levels were measured in the fill and glacial till monitoring wells on June 18, 2012. 
Contour maps for the shallow fill zones and the deeper till zone are shown in Drawings 1 and 2, 
respectively (Appendix D). Groundwater levels and elevations are presented in Table 1. 
Monitoring well and piezometer construction details are presented in Table 2. 

Groundwater flow directions in both the fill and the glacial till in June 2012 remain consistent 
with those observed during past events. Both elevations and contour patterns have remained 
very consistent over the years. 

Groundwater flow in both zones generally follows the topography with flow from the 
topographic high near the main facility building towards the topographic low in the center of the 
Employee Parking Lot. The topographic low is a former natural drainage, which was filled in 
during construction on the Employee Parking Lot. The northwest trending stormwater line 
marks the approximate location of the topographic low. Topographically higher areas to the 
south and west of the former drainage direct groundwater flow towards the topographic low in 
the Employee Parking Lot. Groundwater flows from the vicinity of the topographic low within 
the Employee Parking Lot downgradient towards the Cooling Pond. 

Vertical gradients vary depending on location at the facility. Historically, there has been a 
downward gradient from the fill to the glacial till in the topographically higher area between the 
main facility building and the Chemical Mixing Building. In 2012, a downward gradient was 
observed in well cluster MW -6. 

In the Employee Parking Lot, vertical gradients were minor. In 2012, slight upward vertical 
gradients were observed at the MW-10, MW-13, and MW-17well clusters, while a slight 
downward gradient was observed in well cluster MW-23. 

2.2 GROUNDWATER SAMPLING METHODS 

The following monitoring wells were sampled during the 2012 annual event: 

• Source area wells MW-1; MW-2R; MW-3; MW-6A, plus MW-7located north of the 
Chemical Mix Building 

• Primary plume wells MW-10; MW-10A; MW-13; MW-13A, MW-13B 

• Downgradient and sentinel wells: MW-16; MW-17A; MW-17B; MW-23A; MW-23B 

• Property line wells: MW-19; MW-20 

Monitoring well purging and sampling was performed in general accordance with the United 
States Army Corps of Engineers (USACE) standard operating procedure (SOP) for low-flow 
groundwater sampling per the Corrective Measures Implementation Work Plan (URS, May 
2006). The monitoring wells were purged using a submersible pump with inlets placed between 
the midpoint and bottom of the screened interval of the well. The monitoring wells were purged 
at rates ranging from approximately 50 to 300 ml/min. 

Water quality parameters consisting of dissolved oxygen (DO), oxidation-reduction potential 
(ORP), temperature, conductivity, pH, and turbidity were measured approximately every five 
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SECTIONTWO 
summan of 2012 

Groundwater Activities And Results 
minutes. Groundwater samples were collected after the parameters and water levels stabilized. 
For wells in which parameters did not stabilize, sampling was performed following the low 
recovery sampling procedure in the USACE SOP. Sample collection field sheets are included in 
Appendix A. 

The samples were placed in an ice-filled cooler after sample collection. The sample cooler was 
shipped to Accutest Laboratories, Inc. (Accutest) in Houston, Texas under standard chain-of­
custody protocol, consistent with historic practices. 

2.3 LABORATORY ANALYSIS AND DATA REVIEW ACTIVITIES 

Groundwater samples were analyzed by Accutest for VOCs and natural attenuation indicator 
parameters. Analytes and analytical methods used include: 

• VOCs - Method 8260B 

• Dissolved Gases (Methane, Ethane, and Ethene)- RobertS. Kerr (RSK) 175 

• Dissolved Iron and Manganese- Method 6010B 

• Total Organic Carbon (TOC) - Method 9060 

• Chloride and Sulfate- Method 300.0A 

• Total Sulfide- Method 353.2 

• Nitrate- Method 353.2 

• Nitrite- Method 354.1 

• Alkalinity- Method 310.1 

The data were independently reviewed by a URS chemist and judged acceptable for use with 
some qualifiers as described below. The data review summary is included in Appendix B. 
VOC and geochemical data for the 2012 annual event is presented in Tables 3, 4, 5, and 6. 
Electronic copies of the laboratory reports are included on a compact disk (CD) located in 
Appendix D. 

All laboratory data were validated for compliance with the established quality control (QC) 
criteria based on the QC results provided by the laboratory. The data validation was performed 
in accordance with the review criteria detailed in the Quality Assurance Project Plan (QAPP), 
using a process that generally follows that outlined in National Functional Guidelines for 
Laboratory Data Review, Organics and Inorganics (USEPA 2008, 2004). These guidelines 
provided the basis for determining whether data should be qualified. Following completion of 
the initial review, the data validation reports were reviewed by a senior chemist for concurrence. 

Samples were analyzed to achieve the lowest possible reporting limits within the constraints of 
the method. In some cases, the samples were diluted due to elevated concentrations of analytes 
exceeding the calibration range of the instrument. For diluted samples, the reporting limits were 
adjusted relative to the dilution applied. 

Trace level detections, reported between the method detection limit (MDL) and the laboratory 
reporting limit (RL), have been qualified as estimated (J). 
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Three equipment blank samples and four trip blank samples were collected during the sampling 
event to evaluate the potential for cross-contamination of the groundwater samples. There were 
no detections in any of these seven samples. 

Overall, the sampling and analytical systems quality met criteria set forth in the QAPP. The data 
are considered usable without qualification with the exception of the following. Field duplicate 
samples were collected for MW -13 and MW -17B. Some analyte results were outside the field 
duplicate relative percent difference recovery and have been qualified as estimated (J). 

2.4 2012 ANNUAL GROUNDWATER MONITORING RESULTS 

Monitoring results are presented in a number of fashions consistent with past reports. They 
include the following: 

Complete monitoring results from June 2012 are presented by well in Tables 3, 4, 5, and 6. 
Laboratory data reports with results for each well are included on the CD contained in 
Appendix D. 

VOC results for shallow and deep wells are listed on Drawing 3 and Drawing 4, respectively. 
Total VOC isoconcentration lines for 2012 compared to 2011 are presented in the following 
drawings: 

• Drawing 5- Total Non-Chlorinated VOCs, June 2012 

• Drawing 6- Total Non-Chlorinated VOCs, April 2011 

• Drawing 7- Total Chlorinated VOCs, June 2012 

• Drawing 8- Total Chlorinated VOCs, April2011 

Isoconcentration plume maps for individual constituents are presented in the following drawings: 

• Drawing 9 - PCE isoconcentration map 

• Drawing 10 - TCE isoconcentration map 

• Drawing 11 - cis-1 ,2-DCE isoconcentration map 

• Drawing 12 - Methylene chloride isoconcentration map 

• Drawing 13 - Vinyl chloride isoconcentration map 

• Drawing 14 - Total BTEX isoconcentration map 

A cross section through the plume centerline wells is presented in Drawing 15 and MNA 
parameters are presented in Drawing 16. 

Concentration trend analysis was performed on PCE, TCE, cis-1,2-Dichloroethene (DCE), MC, 
vinyl chloride (VC), and total BTEX in monitoring network wells using the Mann-Kendall 
method, in general accordance with the EPA guidance document, Technical Protocol for 
Evaluating Natural Attenuation of Chlorinated Solvents in Groundwater (EPA/600/R-981128). 
Additionally, trend charts were prepared to visually depict concentration levels over time for the 
same constituents. The Mann-Kendall worksheets and trend charts are included in Appendix C. 
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The individual constituent plume boundaries were calculated utilizing the Concentration vs. 
Distance Attenuation Rate Constant method outlined in the EPA issue paper Calculation and 
Use of First-Order Rate Constants for Monitored Natural Attenuation Studies (EP A/540/S-
02/500). Those calculations are attached in Appendix E. 

For discussion purposes, the monitoring wells have been divided into three groups based on their 
location as follows: 

• Source area wells, plus MW-07 located north of the Chemical Mix Building; 

• Primary plume wells, plus MW-13B in deep till and MW-16 outside centerline; and 

• Sentinel and property line wells . 

2.4.1 Source Area Wells 

Source area wells include monitoring wells installed in fill materials in the vicinity of the former 
underground solvent product tanks and the Old Hazardous Waste Storage Area. The source area 
monitoring wells include the following: 

• MW-1 (fill) 

• MW-2R (fill) 

• MW-3 (fill) 

• MW -6A (fill) 

• MW -7 (north of source area, till) 

Well MW-2R is the replacement well for original well MW-2 that was removed during the 2007 
excavation activities. For the purpose of trend analysis, MW-2R results were compared to 
historic results from MW-2. 

Monitoring well MW -7, located north of the Chemical Mix Building is also included in this 
section, although it is not located in the immediate vicinity of the primary source area. 

Prior to startup of the SVE system in February 1999, total VOC concentrations exceeded 
200,000 micrograms/liter (!Jg/L) in monitoring wells MW-1 and MW-2, with lower, but still 
elevated VOC concentrations in MW-3 and MW-6A. However, after operation of the SVENGR 
system from February 1999 to July 2002, VOC concentrations dropped by orders of magnitude. 

In June 2012, VOCs concentrations in source area wells MW-1, MW-2R, MW-3, and MW-6A 
remained orders of magnitude lower that historic levels and are generally consistent with 2011 
results. Total chlorinated VOCs in MW-1 were 2.981JgiL in 2012, as compared to 1.171Jg/L in 
2011. Total non-chlorinated VOCs in MW-6A were 13.21Jg/L in 2012, as compared to 
280 !Jg/L in 2011, and consisted totally of xylenes. It is believed that dewatering of the former 
excavation continues to draw residual VOCs from surrounding soils into the excavation zone and 
subsequent extraction by the pumping system. 

Monitoring well MW-7 is a till well located north of the Chemical Mix Building. No specific 
VOC source area was known to exist in the vicinity ofMW-7, but in previous monitoring events 
a variety of VOCs had sporadically been detected in this well. Overall, VOC concentrations in 
this well are one to two orders of magnitude lower than those found in the primary plume (wells 
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MW-10 and MW-13). Mann-Kendall analyses (contained in Appendix C) suggest that VC and 
cis-DCE concentrations in well MW-7 are showing an increasing trend. However, the trend 
charts indicate that the results may be influenced by anomalously low results reported in 2008. 
MC concentrations are decreasing; PCE, TCE and Total BTEX are stable. 

2.4.2 Primary Plume Wells 

The primary plume wells include those monitoring wells that have been installed in the 
Employee Parking Lot below the embankment south and west of the Chemical Mixing Building. 
Some wells are installed in shallow fill material; others in the native glacial till. They include: 

• MW-10A (primary plume, fill) 

• MW-13A (primary plume, fill) 

• MW-10 (primary plume, till) 

• MW-13 (primary plume, till) 

• MW-13B (beneath plume, deep till) 

• MW -16 (outside primary plume, till) 

Fill Wells 

The primary plume fill wells include: 

• MW-10A 

• MW-13A 

Wells MW-10A and MW-13A are shallow wells located in the Employee Parking Lot 
downgradient of the former underground solvent product tanks. Concentrations in the shallow 
zone remain orders of magnitude lower than those found in the deeper till zone (wells MW -10 
and MW-13) and continue to show stable to decreasing concentration trends. Total VOC 
concentrations in MW-13A and MW-10A are shown in the table below. 

Till Wells 

The primary plume glacial till wells include 

• MW-10 

• MW-13 

These wells are screened in the weathered glacial till zone located below the engineered fill 
material. Since April2001, the highest VOC concentrations at the facility have been in MW-13 
and MW-10. The highest VOC concentrations detected in these wells continues to be MC. 
TCE, PCE, and Cis-1 ,2-DCE concentrations are also elevated, but at concentrations an order of 
magnitude lower than MC. 
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Total VOC concentrations in wells MW -10 and MW -13 are several orders of magnitude higher 
than those reported in the overlying fill wells (MW-lOA and MW-13A) and the deeper 
unoxidized unweathered till well MW-13B, as shown on the following table. Thus, the primary 
zone of remaining VOC contaminates remains limited to the upper weathered oxidized till. 

MW-10A 

May 2007 322 

May 2008 234 

May 2009 32 

April2010 14.5 

June 2011 8.4 

June 2012 8.4 

Total VOC Concentrations (J.lg/L) 
Plume Centerline Wells 

MW-10 MW-13A 

13,054 14 

3,935 5 

8,300 4.6 

4,589 3.5 

6,182 9.9 

5,161 10.4 

MW-13 MW-138 

13,623 6.3 

11,062 4.1 

3,967 ND 

5,002 0.7 

8,139 1.0 

2,526 0.5 

Total VOC concentrations in well MW-10 were within the concentration reported the previous 
two years. Trend analysis charts indicate stable to decreasing concentration trends in MW-10. 

Total VOC concentrations in MW-13 were lower in 2012 than in 2011, and lower than all years 
since 2007. Trend analysis charts indicate a decreasing concentration trend in MW-13. 

The results in both MW-10 and MW-13 are largely a function of the MC concentrations. 

MW-13B is located adjacent to MW-13 and MW-13A and is screened in the deeper unoxidized 
unweathered till. Monitoring well MW -13B serves as a monitoring point in the deeper 
unweathered unoxidized till. In 2012, low level concentrations of TCE (0.45 flg/L) were 
detected in MW-13B. 

Monitoring well MW -16 is a till well located downgradient of the MW -13 well cluster, on the 
opposite side of the low point and stormsewer line in the Employee Parking Lot. The VOC 
concentrations in MW-16 were below the RLs. 

2.4.3 Sentinel and Property Line Wells 

The sentinel wells include those monitoring wells that have been installed downgradient of the 
primary plume but up gradient of the Cooling Pond. Well clusters MW -17 and MW-23 serve as 
points to monitor for potential migration of VOCs towards the Cooling Pond. Each of the 
clusters has a monitoring well screened in the fill and underlying weathered glacial till. 

Fill Wells 

The sentinel fill wells include: 

• MW-17A 

• MW-23A 
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Wells MW-17A and MW-23A are located in shallow fill material upgradiant of the Cooling 
Pond and are direct! y downgradient of the primary plume located around MW -10 and MW -13. 
All VOC results were below the RLs in both wells. The statistical trend charts indicated 
increasing concentration trends for BTEX, but that is a function of the RL data being entered as 
the detection in the calculations. 

Till Wells 

The sentinel till wells include: 

• MW-17B 

• MW-23B 

Wells MW-17B and MW-23B are located in the upper weathered till, upgradiant of the Cooling 
Pond and are directly downgradient of the primary plume located around MW -10 and MW -13. 
In 2012, a low level concentration of VC (0.46 flg/L) was detected in MW-17B . All other VOC 
results were below the RLs in MW-17B and MW-23B. The statistical trend charts indicated 
increasing concentration trends for BTEX, but that is a function of the RL data being entered as 
the detection in the calculations. 

Property Line Till Wells 

The property line till wells include: 

• MW-19 

• MW-20 

MW-19 and MW-20 serve as property line wells at the facility. Both wells are screened in the 
upper weathered till. MW -19 is located up gradient of the primary plume in a position to monitor 
the quality of groundwater flowing onto the site property at the Employee Parking Lot. 
Monitoring well MW-20 is located near the southwest comer of the facility building. 

The VOC concentrations were below the RLs in MW-19 or MW-20. The statistical trend charts 
indicated increasing concentration trends for B TEX in MW -19, but that is a function of the RL 
data being entered as the detection in the calculations. 

2.5 NATURAL ATTENUATION EVALUATION 

This section of the report describes the major natural attenuation processes, and the purpose of 
the MNA monitoring parameters. It repeats background information first presented in the 2007 
report. Section 2.6 reviews the June 2012 monitoring results for MNA trends. 

The VOCs present at highest concentrations in groundwater at the site are PCE, TCE, and MC, 
all of which are chlorinated VOCs. The primary natural attenuation process at work appears to 
be biodegradation of chlorinated VOCs through reductive dechlorination. Groundwater samples 
collected from each of the monitoring wells were analyzed for the following geochemical 
parameters: 

• Dissolved Gases (Methane, Ethane, and Ethene)- RobertS. Kerr (RSK) 175 
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• Chloride and Sulfate- Method 300.0A 

• Total Sulfide- Method 353.2 

• Nitrate- Method 353.2 

• Nitrite- Method 354.1 

• Alkalinity- Method 310.1 
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In addition, DO and ORP were measured in the field at the time of sample collection. Data used 
for the natural attenuation evaluation are shown on Drawing 16. 

2.5.1 Natural Attenuation Mechanisms 

The EPA refers to "monitored" natural attenuation as: 

"the reliance on natural attenuation processes (within the context of a carefully 
controlled and monitored site cleanup approach) to achieve site-specific remediation 
objectives within a timeframe that is reasonable compared to that offered by other more 
active methods. The "natural attenuation processes" that are at work include a variety 
of physical, chemical, or biological processes that, under favorable conditions, act 
without human intervention to reduce the mass, toxicity, mobility, volume, or 
concentrations of contaminants in soil or groundwater. These in-situ processes include 
biodegradation, dispersion, dilution, sorption, volatilization, radioactive decay, and 
chemical or biological stabilization, transformation, or destruction of contaminants" 
(EPA, 1999). 

Natural attenuation of VOCs in groundwater may result from one or more attenuation 
mechanisms that can be classified as either destructive or non-destructive. Typically, the 
destructive mechanisms are the most important processes since they result in the elimination of a 
contaminant. Biodegradation typically is the most important of the destructive mechanisms 
although abiotic mechanisms such as hydrolysis may play an important role for some 
contaminants. Non-destructive mechanisms include sorption, dispersion/dilution, and 
volatilization. 

2.5.2 Biodegradation of Volatile Organic Constituents 

Numerous studies have shown the effectiveness of biodegradation in the breakdown of non­
chlorinated volatile organic constituents such as BTEX as well as chlorinated VOCs such as 
PCE, TCE, trichloroethane (TCA), and carbon tetrachloride. Biodegradation can occur through 
four different mechanisms: electron donor reactions, electron acceptor reactions, fermentation, 
and cometabolism. Each mechanism is described below. 

Electron Donor Reactions 

Microorganisms use the carbon within organic compounds as a food source. As the 
microorganisms break down the organic compounds to obtain the carbon, electrons are lost from 
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the organic compounds (electron donors) and transferred to electron acceptors through oxidation­
reduction reactions. The electron donors are oxidized and lose electrons while the electron 
acceptors are reduced and gain electrons. The release of energy provided through the electron 
transfer is used by the microorganisms to sustain metabolic processes and growth. Organic 
compounds including naturally occurring carbon, non-chlorinated VOCs such as BTEX, and 
some less highly chlorinated VOCs such as MC and VC can be used as electron donors. 
However, the more highly chlorinated VOCs such as PCE and TCE are generally believed to be 
incapable of serving as electron donors. · 

Electron Acceptor Reactions 

To complete the oxidation-reduction reactions, the electrons removed from the electron donors 
must be transferred to electron acceptors. The most common electron acceptors are dissolved 
oxygen, nitrate, manganese (Mn4+), ferric iron (Fe3+), sulfate, and carbon dioxide. Under aerobic 
conditions, dissolved oxygen is used by aerobic microorganisms as an electron acceptor. After 
the available dissolved oxygen is depleted and the environment becomes anaerobic, 
microorganisms will sequentially use nitrate, manganese (Mn4+), ferric iron (Fe3+), sulfate, and 
carbon dioxide as electron acceptors. As the electron acceptors are exhausted, the ORP 
decreases and the groundwater environment becomes more reducing. Under certain reducing 
conditions, chlorinated VOCs may be used as electron acceptors by halorespirating 
microorganisms through a process called reductive dechlorination. During reductive 
dechlorination, a chlorine ion is removed from the VOC being reduced and is replaced with a 
free electron in the form of a hydrogen ion. Reductive dechlorination is the primary process 
through which most chlorinated VOCs are biodegraded. VOCs which may be biodegraded 
through their use as electron acceptors include common parent compounds such as PCE, TCE, 
TCA, and carbon tetrachloride as well as their breakdown products. The illustration presented 
below shows the typical ORP ranges where various electron acceptors are used and the possible 
and optimal ranges for reductive dechlorination, 

URS 1:\UTC 2012\Groundwater Report\Report\August 2012 GW Apt Final 8-16-12.doc 2-9 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I' 
I 
I 
I 
I 
I 

SECTIINTWO 

-1000 

< 

./ 

< 
' 

./ 

-500 
I 

= ·300 
Oplimal Range for R 

=-300 

./ 

ORP (mV) 

0 

<~ · --······• 
0 : Reduction 

e -1 
>ductiv_;p chlorination 

< Denitrification 
..... 

/ 
M nganese Reduction I 

' 

J 

SUIDIDirJ Of 2012 
Groundwater Actldles And Results 

+500 
I 

I 

- +700 

+1000 

Decreasing Amount of Energy 
Released During Electron Transfer 

Possible F ange for Reductive Dechlorination 

Fe·l· Reduct" n I 
"' 

Sulfate Reduction I 

< Methanogenesis I 
' 

Sequence of Microbially Mediated Redox Processes 

Fermentation 

Fermentation is a special type of oxidation-reduction reaction where the organic compound being 
degraded acts as both an electron acceptor and electron donor. Fermentation occurs in anaerobic 
environments and is typically a two step process. In the first step, organic compounds undergo 
fermentation to produce water, carbon dioxide, volatile fatty acids such as acetate, and most 
importantly, dissolved hydrogen. The carbon dioxide, dissolved hydrogen, and volatile fatty 
acids may then be used in the second fermentation step by methanogenic microorganisms to 
produce methane. Dissolved hydrogen produced by the first fermentation step may also be used 
by halorespirating microorganisms (the reductive dechlorinators) to degrade chlorinated VOCs. 
The presence of methane indicates a deeply reducing environment with dissolved hydrogen 
present that is favorable for breakdown of chlorinated VOCs through reductive dechlorination. 
Naturally occurring organic carbon, non-chlorinated VOCs such as BTEX, and some chlorinated 
VOCs such as MCcan undergo fermentation to produce the dissolved hydrogen necessary for 
reductive dechlorination. 

Cometabolism 

Under cometabolism, chlorinated VOCs such as TCE may be indirectly degraded by enzymes 
fortuitously produced by microorganisms as they use non-chlorinated VOCs such as BTEX to 
meet their food and energy requirements. The microorganisms receive no direct benefit from the 
breakdown of the chlorinated VOCs. Cometabolic reactions are typically slow and are not 
usually a significant element in the biodegradation of VOCs. 

URS 1:\UTC 201 2\Groundwater Report\Report\August 201 2 GW Apt Final 8-16-1 2.doc 2-10 



I 
I 
I 
I 
I 
I 
I 
I 
I 
i 
I 
I 
I 

-· 
I 
I 
I 
I 
I 

SECTIINTWO 
2.5.3 Behavior of VOC Plumes 

Summarv of 2012 
GroundWater ActiVIties And Resub 

Non-chlorinated and chlorinated VOC plumes may exhibit different behavior dependent on their 
specific environment. In general, non-chlorinated VOCs such as BTEX can be degraded by both 
aerobic and anaerobic microorganisms for which they act as a carbon source and electron donor. 
In most environments, there is generally a sufficient amount of electron acceptors present to 
complete the oxidation-reduction reactions necessary for effective biodegradation of non­
chlorinated VOCs. This typically allows the non-chlorinated VOC plumes to stabilize or even 
decrease in size after relatively short periods of time. Conversely, with the exception of a few of 
the less chlorinated VOCs like MC and VC which can act as electron donors, most chlorinated 
VOCs undergoing biodegradation generally serve as electron acceptors. For most chlorinated 
VOCs to be effectively degraded there must be a sufficient source of electron donors being 
biodegraded to drive the groundwater environment to sufficiently reducing conditions. At many 
sites, the amount of electron donors present is not sufficient to promote complete degradation of 
the chlorinated VOCs. Thus, depending on the amount of electron donors and the type of 
chlorinated VOCs present, the behavior of chlorinated VOC plumes may exhibit three general 
types of behavior. The types of plume behavior are described below. 

Type 1 Behavior 

Type 1 Behavior occurs when the water-bearing unit has an electron donor consisting of 
anthropogenic (man-made) carbon such as BTEX which drives reductive dechlorination. This 
type of behavior can result in the rapid degradation of highly oxidized chlorinated VOCs like 
PCE and TCE. However, degradation rates decrease sequentially for the less oxidized 
chlorinated VOCs (i.e. VC degrades slower than 1,2-DCE, which degrades slower than TCE, 
etc.) This may result in the accumulation of breakdown products. 

Type 2 Behavior 

Type 2 behavior occurs when the water bearing unit has relatively high concentrations of 
naturally occurring organic carbon. The natural organic carbon serves as the electron donor 
which drives reductive dechlorination. Type 2 behavior reportedly results in slower degradation 
of the more chlorinated VOCs such as PCE and TCE, but under the right conditions, breakdown 
of these compounds may still occur rapidly. 

Type 3 Behavior 

Type 3 behavior occurs when the water bearing unit has low concentrations of native and/or 
anthropogenic carbon and has DO concentrations of greater than 1 milligram per liter (mg/L). 
Under these aerobic conditions, reductive dechlorination typically cannot occur. However, some 
biodegradation may occur through the oxidation of VC by aerobic microorganisms. Advection, 
dispersion/dilution, and sorption may play a more signification role in the natural attenuation of 
chlorinated VOCs in this environment. 
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A single chlorinated VOC plume may exhibit some or all three types of behavior in different 
parts of a plume. For example, within the source area, Type 1 or Type 2 behavior may be 
occurring to promote degradation of the more chlorinated VOCs like PCE and TCE while 
downgradient Type 3 behavior may be occurring in which VC is being oxidized. This is the 
preferred scenario since the oxidation of VC to carbon dioxide occurs rapidly in the 
downgradient aerobic portion of the plume preventing accumulation of VC. 

2.5.4 Evidence Required to Demonstrate Natural Attenuation 

As stated in the Technical Protocol for Evaluating Natural Attenuation of Chlorinated Solvents 
in Groundwater (EPA, 1998), three lines of evidence may be used to evaluate whether natural 
attenuation is occurring. These lines of evidence include: 

First Line of Evidence- Historical groundwater and/or soil chemistry data that demonstrate a 
clear and meaningful trend of decreasing contaminant mass and/or concentrations over time at 
appropriate monitoring or sampling points 

Second Line of Evidence- Hydrogeologic and geochemical data that can be used to demonstrate 
indirectly the type(s) of natural attenuation processes active at the site, and the rate at which such 
processes will reduce contaminant concentrations to required levels 

Third Line of Evidence - Data from field or microcosm studies (conducted in or with actual 
contaminated site media) which directly demonstrate the occurrence of a particular natural 
attenuation process at the site and its ability to degrade the contaminants of concern (typically 
used to demonstrate biological degradation processes only) 

The first and second lines of evidence are typically required to be proven in order to support a 
natural attenuation evaluation. Where the data are inadequate or inconclusive, the information 
supporting the third line of evidence may be required. 

2.6 SITE-SPECIFIC NATURAL ATTENUATION EVALUATION 

The source removal action was completed in July 2007. The June 2012 sampling was the fifth 
annual monitoring event following that removal. The primary plume extends from the source 
area through the MW -10 and MW -13 well clusters in the center of the plume, to the 
downgradient sentinel well clusters MW -17 and MW-23. 

2.6.1 Plume Dimensions and Contaminant Mass/Concentration Trends 

Drawings 5, 6, 7, and 8 present isoconcentration maps for total chlorinated and total non­
chlorinated VOCs in the primary plume for June 2012 compared to June 2011. These drawings 
present overall dimensions of the plume in the shallow fill material zone and the upper till zone. 
The 2007 groundwater monitoring report included similar drawings for the years 2004, 2001, 
and 1991, which previously showed that the plume had been reduced at that point in time from 
original dimensions mapped in 1991. 

A statistical method, known as the Mann-Kendall Test is used each year to evaluate plume 
stability based on concentration trends for individual constituents in individual wells . Those 
results were presented in Section 2.4, and the worksheets are contained in Appendix C. 
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Graphical concentration vs. time charts for the primary VOCs in each well are also included in 
Appendix C. 

Mapping the plume extent for individual constituents was begun in 2007. Similar drawings were 
prepared again from the June 2012 data (Drawings 9 to 14). The plume boundaries were 
calculated utilizing the Concentration vs . Distance Attenuation Rate Constant method outlined in 
the EPA issue paper Calculation and Use of First-Order Rate Constants for Monitored Natural 
Attenuation Studies (EP A/540/S-02/500). 

The June 2012 monitoring results are generally consistent with the April 2011 concentrations. 
The results also suggest that the VOC concentrations in the center of the plume and plume 
boundaries have decreased overall since 2007. The results in well MW-10A (the first well 
downgradient from the excavation area) decreased markedly after the 2007 source removal. 

2.6.2 Geochemical Indicators of Natural Attenuation 

The most significant indicators of natural attenuation at this site are the long term decreases in 
primary contaminant concentrations coupled with the presence of degradation daughter 
compounds. Zones of anoxic and reducing conditions are present within the center of the plume. 
Since most of the BTEX compounds have been reduced due to the processes related to the 
natural degradation of the chlorinated VOCs, the primary organic carbon source that may support 
continuing reductive dechlorination appears to be MC. 

Parent Compounds and Degradation Products 

The primary non-chlorinated VOCs historically detected in groundwater at the Facility have been 
toluene, ethyl benzene, and xylenes. At most sites, non-chlorinated VOCs undergoing 
biodegradation are oxidized directly to carbon dioxide and water. These compounds were found 
in water removed from or the excavation backfill zone by the dewatering system, but 
concentrations decline significantly in the shallow and deeper monitoring wells immediately 
downgradient of that zone. 

The primary chlorinated VOC parent compounds detected in groundwater at the site are MC, 
PCE, and TCE. PCE is the most chlorinated of the compounds. As PCE degrades through 
reductive dechlorination it is transformed into TCE. Through further reductive dechlorination, 
TCE is degraded to DCE then to VC, and finally to ethene and ethane. Of the three DCE 
isomers (1,1-DCE, cis-1,2-DCE, and trans-1,2-DCE), reductive dechlorination produces greater 
concentrations of cis-1 ,2-DCE than of the other two isomers. In addition, the presence of VC 
also indicates that reductive dechlorination is occurring. 

VC is typically not present as a primary contaminant since it is not used as a solvent and it exists 
as a gas at room temperature. For these reasons, the presence of cis-1,2-DCE and VC are strong 
indicators of the occurrence of reductive dechlorination. The sequential degradation of the 
chlorinated ethenes is illustrated below. 
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Reductive dechlorination of chlorinated ethenes (From EPA/600/R-981128) 

In June 2012, cis-1,2-DCE and low levels of VC remain present in wells MW-10 and MW-13, 
providing evidence of degradation products. 

Presence and Distribution of Electron Donors 

Biodegradation of non-chlorinated VOCs is dependent upon a sufficient supply of electron 
acceptors (e.g., DO, ferric iron, manganese, nitrate, and sulfate) for which there is generally a 
sufficient supply at most sites. Conversely, chlorinated VOCs are dependent upon electron 
donors (naturally occurring and anthropogenic carbon sources) to drive the environment to 
sufficiently reducing conditions favorable for reductive dechlorination. 

BTEX is considered the primary carbon source and electron donor at many sites where these 
compounds are present in sufficient concentrations. According to EPA's method for preliminary 
screening for reductive dechlorination (EPA, 1998), BTEX concentrations exceeding 100 J.tg/1 
are sufficient to support reductive dechlorination although it may also occur at lower 
concentrations. Total xylene concentrations in shallow well MW-6A near the former excavation 
were 13.2 11 giL. Concentrations appear insufficient in the MW -10 and MW -13 well clusters to 
provide the required carbon source. 

TOC is another general indicator of the amount of electron donors available. According to 
EPA's method for preliminary screening for reductive dechlorination, TOC concentrations 
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greater than 20 mg/L generally indicate that there is a sufficient mass of electron donors to 
support reductive dechlorination although it may occur at lower concentrations. In June 2012, 
only MW-13A and MW-23A had TOC concentrations above that level. 

Elevated concentrations of MC are present in wells MW -10 and MW -13, and it has the potential 
to serve as the primary electron donor after the consumption of the non-chlorinated compounds. 

Presence of Electron Acceptors and Metabolic Byproducts 

In addition to the electron donors, electron acceptors are required to complete microbially 
mediated oxidation-reduction reactions. Evaluation of the presence or absence and relative 
concentrations of the electron acceptors, as well as metabolic byproducts, provide indications of 
the types of microbially mediated reactions occurring. Groundwater in the zone extending from 
the 2007 excavation area to the MW -13 well cluster exhibits some reducing indicators such as 
low DO, and negative ORP. 

DO is the first electron acceptor to be consumed, and anaerobic conditions are required to 
support reductive dechlorination (generally less than 0.5 mg!L is required). Reductive 
dechlorination may occur under a wide range of ORP ranging from approximately+ 700 to -300 
milli-volts (mV). However, reductive dechlorination typically occurs at ORP values of less than 
+50 mV with concentrations less than -100 mV indicating that reductive dechlorination is likely. 

DO and/or ORP results that could support reducing conditions were reported in source area wells 
MW-1, MW-2R, MW-6A, and MW-7; primary plume wells MW-13A, and MW-13B; 
downgradient wells MW-16, MW-17A, MW-17B, and MW-23A; and property line well 
MW -19. These wells had DO readings of less than 0.5 mg/L and ORP readings of less than 
50 mV. Only MW-2R had an ORP reading of less than -100 mV. 

After the available DO is depleted, nitrate may be used as an electron acceptor for the anaerobic 
biodegradation of chlorinated VOCs through the process of denitrification. Therefore, where 
denitrification is or has been occurring, nitrate concentrations tend to be lower than background 
concentrations. Consistent with previous results, nitrate levels remain generally low throughout 
the site and therefore evidence for denitrification is inconclusive. 

Drawing 16 presents the MNA parameter results, and illustrates zones of the site that support 
reductive dechlorination. The reducing zones are based primarily on the presence of degradation 
products evaluated along with DO levels and redox conditions. 

Following depletion of nitrate, manganese can be used as an electron acceptor to degrade non­
chlorinated VOCs. In this process, manganese is reduced from Mn4

+ to Mn2
+. Mn2

+ is a 
dissolved form of manganese, and when present at concentrations greater than background 
levels, is indicative that microorganisms are using manganese as an electron acceptor. 
Dissolved manganese levels in the center of the plume range from approximately 2 to 7 mg/L in 
the MW-10 and MW-13 well clusters, compared to less than 1 mg/L in perimeter wells MW-20 
and MW -19. The high end of the center plume range is slightly lower but consistent with the 
2007 through 2011 results. 

The next electron acceptor to be used following the depletion of nitrate and manganese (Mn4+) is 
ferric iron (Fe3+). When used as an electron acceptor, Fe3+ is reduced to form ferrous iron (Fe2+) 

which occurs in dissolved form. Therefore, locations where high levels of dissolved iron are 
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present can be indicative of an iron-reducing environment. Dissolved iron levels in the shallow 
plume centerline wells MW-10A and MW-13A were 6.77 mg/L and 55.7 mg!L, compared to 
non-detect and 0.728 mg/L in perimeter wells MW-19 and MW-20. 

Sulfate normally becomes the preferred electron acceptor after ferric iron is consumed. Under 
sulfate reducing conditions, sulfate is converted to sulfide. Therefore, sulfate concentrations 
may be expected to be lower where sulfate reducing conditions exist compared to background 
conditions. Sulfate and sulfide results at the site have not historically exhibited clear trends . 

Methanogenic bacteria use dissolved hydrogen as an electron donor and carbon dioxide as an 
electron acceptor to meet metabolic requirements which results in the production of methane. 
The presence of methane indicates a deeply reducing environment with dissolved hydrogen 
present that is favorable for the reductive dechlorination of chlorinated VOCs. Consistent with 
past results, methane concentrations are elevated in the shallow zone of the center of the plume 
(MW-6A, MW-lOA, MW-13A, and MW-23A) relative to perimeter wells. 

According to EPA's method for preliminary screening for reductive dechlorination (EPA, 1998), 
ethene concentrations exceeding 10 !Jgll indicate that VC is degrading to ethene through 
reductive dechlorination. According to EPA, 1998, ethane concentrations exceeding 100 !Jg/l 
indicates that ethene is being further reduced to ethane. Ethene and ethane levels were 
inconclusive in 2012. 

During reductive dechlorination, chloride ions are removed from the chlorinated VOCs and 
replaced with hydrogen ions. Thus, concentrations of chloride exceeding background levels are 
expected in areas where reductive dechlorination is actively degrading chlorinated VOCs. 
Chloride results were inconsistent across the site in 2007 and potentially showed some 
indications of dechlorination in 2008. As in 2009 through 2011 concentrations were elevated in 
wells MW-6A, MW-13A, MW-16, and MW-23A relative to background wells MW-19 and 
MW-20. 

MNA Summary 

Natural attenuation parameters are presented on Drawing 16. The drawing also depicts zones 
within the plume exhibiting conditions that are conducive for reductive dechlorination. Overall, 
the reducing zone may be smaller than the previous year, but the middle of the plume in the 
vicinity of the MW -10 and MW -13 well clusters continues to exhibit reducing conditions. 
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SECTIINTHREE Conclusions and Recommendations 

The general conclusions based on the results of the 2012 annual groundwater monitoring event 
are: 

• The primary V OC plume located in the Employee Parking Lot in the vicinity of the MW -10 
and MW -13 well clusters remains stable and slightly decreasing. 

• VOC concentrations in sentinel well clusters (MW-17 and MW-23) and the property line 
wells (MW-19 and MW-20) remain below maximum contaminant levels (MCLs). 

• Groundwater flow directions continue to remain consistent with historic patterns. 
Topographic and hydrogeologic conditions limit off-site migration of the VOC plume in the 
area of wells MW -10 and MW -13. The plume remains contained on-site. 

• The primary VOCs in the parking lot plume continue to be methylene chloride (MC), 
trichloroethylene (TCE), and tetrachloroethylene (PCE). Benzene, toluene, ethyl benzene 
and xylene (BTEX) constituents in that area have been largely reduced due to the process 
related to the natural degradation of the chlorinated VOCs. 

• The most significant indicators of natural attenuation at this site continue to be the presence 
of degradation daughter compounds. Zones of anoxic and reducing conditions which are 
necessary for reductive dechlorination to take place are slightly smaller than in previous 
years but remain present in the vicinity of the MW -10 and MW -13 well clusters. 

• Since most of the BTEX compounds have been exhausted as part of the natural degradation 
of the chlorinated VOCs, the primary organic carbon source remaining, that may continue to 
support reductive dechlorination, appears to be MC. As a result, degradation rates may be 
slower in the future, but the chlorinated VOC plume continues to be stable and contained 
on-site. 

The next annual sampling event is scheduled to be conducted in the spring of 2013 . 
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Table I 
June 18,2012 Groundwater Levels and Groundwater Elevations 

Forme r S he ller -Globe Facility, 3200 Main Street, Keokuk, Iowa 

I June 18, 2012 

Top of Casing Depth to G roundwater Elevation of 
Elevation Cl> (Feet (Feet below top of PVC Groundwater 

Well J.D. above MSL) Casing) above MSL) 

MW-1 64122 6.1 635.12 
MW-2 R <2><•> 640.45 8.5 631.95 
MW-3 <2> 639.22 13.39 625.83 
MW-4<2> 641.17 NM NM 
MW-5<2> 640.97 5.86 635. 11 
MW-6A 641.37 4.07 637.3 
MW-68 64 122 6.5 634.72 
MW-7<2> 638.54 10.69 627.85 
MW-8 64 1.96 5.9 636.06 
MW-9<2> 639.07 14.41 624.66 
MW-10 624.22 2.35 621.87 
MW-IOA 624.38 3.11 62127 
MW-11 627.24 NM NM 

MW-JIR 627.43 5.07 622.36 
MW-12<2> 643 .71 6.09 637.62 
MW-13<2> 623 .56 2.65 620.91 
MW-13A(2) 623.3 3 620.3 
MW-138<2> 623.46 1.92 621.54 
MW-14<'> 628.55 NM NM 

MW-15<2> 629.62 3.1 626.52 
MW-16<2> 623 .55 3.64 619.91 
MW-17A 620.64 2.63 6 18 01 
MW-178 <'> 620.93 1.34 619.59 
MW-18 624.79 3.96 620.83 
MW-19<2> 624. 15 2.96 62 1 19 
MW-20 644.4 1 8.97 635.44 

MW-21 647.59 NM<6> NM 

MW-22 640.22 NM NM 

MW-23A 621.59 3.58 618.01 
MW-238 621.42 4 617.42 
P-1 644.7 1 NM NM 

P-2 644.62 NM NM 

P-3 64 1.73 NM NM 

P-4 644.47 NM NM 

P-5 648.84 NM NM 

P-6 640.89 NM NM 

P-7 624.31 NM NM 

P-8 627.64 NM NM 

HW-1 Dl}' 
HW-2West Dry 
HW-2East Dry 
HW-3West Dry 
HW-3East Dry 
IW-1 Dry 
IW-2 Dry 
IW-3 Dry 
IW-4 Dry 
IW-5 Dry 
IW-6 63 1.67 NM <•> 

(I) Elevation as surveyed by Shoemaker and Haaland in Jtme 1993 . Elevations for MW-1 9, MW-20, and 

MW-2 I referenced to Shoemaker and Haaland in May 1993 . Elevations for P 1-8, MW- JOA, MW-1 I R, 

MW-22 , MW-23A, and MW-238 referenced to Shoemaker and Haaland in February 1999. 

(2) New Top of Casing Elevation after well repair referenced to Shoemaker and Haaland survey in Feb. I 999 

(3) Groundwater in MW-1 78 stands above ground surface. Water level is measured is above the TOC using 

a riser extension. Water level measured from a 3.40' riser extension added to the tlushmount casing. 

(4) JW-6 is being used with the pump system. 

(5) MW-2R TOC elevation corrected on this table 07- 14-09 by DAD, to match other tables. TOC elevation 

obtained from boring log in 2007 Construction Docwnentation Report 

(6) MW-2 I could not be located 

NM - Water level not measured. 

I 

(Fee 
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TABLE2 

MONITORING WELL AND PIEZOMETER CONSTRUCTION DETAILS 

Elevation of Top Elevation of Ground Total Depth Borehole Casing Diameter/ Elevation of Top Elevation of 
of PVC Casing Surface of Boring Diameter Material of Screen Bottom of Screen Geologic Material 

Well J.D. Date Installed (Feet above MSL) (Feet above MSL) (Feet) (Inches) (Inches) (Feet above MSL) (Feetl!l>ove _MSL)_ in Screened Interva 
IMW-1 Oct-89 641.22 641.59 16.00 NA 4/PVC 636.59 626.59 Fill -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
MW-2R ( I ) Oct-07 640.45 640.97 16.00 8.30 2/PYC 635.45 630.45 Fill -----------------------------------------------------------------------------------------------·------------------------------------------------------------------------------------------------------------------
MW-3 Oct-89 639.22 639.56 16.00 NA 4/PVC 634.53 624.53 Fill ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
MW-5 Nov-90 640.97 641.34 31.50 10.00 4/PVC 610.73 610.70 Weathered Till -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
MW-6A Nov-90 641.37 64 1.65 16.00 (J) 8.00 2/PVC 637.20 627.20 Fill ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
MW-68 Nov-90 641.22 641.59 32.50 8.00 2/PYC 619.14 609.14 WeatheredTill --------------------------------------------------------------------------------·--------------------------------------------------------------------------------------------------·------------------------------
MW-7 Nov-90 638.54 638.95 41.00 8.00 2/PYC 608.53 598.70 Weathered Till 
IMW-8 Nov-90 641.96 642.22 31.50 8.00 2/PYC 621.85 611.85 Weathered Till ·-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
~~.:-.? __________________ ~.!l.X:~L ______________ ~}2:.~? ___________________ ~}2.}_~ _______________ }._~~Q9 __________ ~~Q9 ___________ ?~Y-~---------------~!.?_·Q.~----------------~2.?.:9_~------------~-~~~~~E~~I!~l __ _ 
~~.:-_I_Q ________________ ~.!l.X:~L--------------~?-1:.~?-------------------~?±·±~---------------lQ~Q9 __________ ?~QQ. __________ ~~Y-~---------------~Q_?_.Q.~ _______________ .?..?.?.:9_~------------~-~~~~~!~~.IW __ _ 
MW-IOA Nov-98 624.38 624.83 8.00 8.00 2/PVC 619.53 617.23 Fill .. -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
~~.:-_1_~~2! ______________ ~.!1.X:~L--------------~?L~~-------------------~?2·±~---------------l~~Q9 __________ ~~QQ. _________ _?~Y..~---------------~Q}_.Q.? _______________ .?..?}.:9_? ____________ ~-~~~~~E~~I!~I __ _ 
MW-11 R Nov-98 627.43 627.82 35.00 8.00 2/PVC 603 .32 593 .32 Weathered Till ·-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
~~.:--'-~----------------~.!l.X:~L--------------~~.?..:.?! ___________________ ~~}-·2.~---------------l~~Q9 _________ J~QQ. __________ ?~Y..~---------------~!2.·~----------------~2.?.:~------------~-~~~~~!~~.I!~I __ _ 
MW-13 Nov-91 623.56 623.92 29.00 8.00 2/PVC 606.43 596.43 Weathered Till ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
MW-13A Oct-92 623.30 623 .71 11.00 7.88 2/PVC 618.48 613.48 Fill 
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------Tr~~eaih~-rect-G"i;;~f~l 

MW-138 Oct-92 623.46 624.12 53.00 7.88 2/PVC 583 .59 573.59 Till -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
MW-14 Nov-91 628.55 629.22 34.00 8.00 2/PVC 606.82 596.82 Weathered Till 
.. -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
MW-15 Nov-91 629.62 630.08 34.00 8.00 2/PVC 607.63 597.63 Weathered Till -----·------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
MW-16 Oct-92 623.55 624.10 36.00 7.88 2/PVC 598.93 588.93 Weathered Till ·----·------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
MW-17A Oct-92 620.64 620.92 11.00 7.88 2/PVC 615 .72 610.72 Fill ---------------------------------------------------------------------------------------------------------------------·-------------------------------------------------------------------------------------------
iMW-178 Oct-92 620.93 621.07 35.00 7.88 2/PVC 597.37 587.37 Weathered Till ·-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
MW-18 Oct-92 624.79 625.38 36.00 7.88 2/PVC 600.38 590.38 Weathered Till ·-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
MW-19 Feb-95 624.15 624.91 29.00 7.25 2/PVC 606.15 596.75 WeatheredTill ·-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
MW-20 Feb-95 644.41 644.55 39.00 7.25 2/PVC 616.45 606.95 Weathered Till 

~~~~~~~~~~~~~~~~~~~~~~J~F~~~~~~~~~~~~~~~~H~~~~~~~~~~~~~~~~~~~~~~f~f~~~~~~~~~~~~~~~~2f~~~~~~~~~~~%~~~~~~~~~~~*~~~~~~~~~~~~~~~~~~~~~f~~~~~~~~~~~~~~~r~f{~~~~~~~~~~~~SY~~~t~i~f~II[C 
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
MW-238 Nov-98 621.42 622.01 34.30 8.00 2/PVC 598.81 588.81 Weathered Till 

~~~!~~~~~~~~~~~~~~~~~~~~~~~.X~~~~~~~~~~~~~~~~~~~~Ii!~~~~~~~~~~~~~~~~~~~~E~~~~~~~~~~~~~~~~~~i~:~~~~~~~~~~~~?~D~~~~~~~~~I~~Y-~~~~~~~~~~~~~~~~~sDI~~~~~~~~~~~~~~~~?DI~~~~~~~~~~~SY~~~t~~!~~IIK~~ 
f:?---------------------~.!l.X:~~---------------~~-~:.~?-------------------~~~§._~----------------~!~~§ __________ ?~!} __________ 9~?~Y..~--------------~}_1_.2_Q ________________ ~??.:2.Q ____________ ~-~~~~~!~_'!__I!~I __ _ 
lf:L ___________________ ~.!i.x:~~---------------~~L?.} ___________________ ~~-~-·2.~---------------n~~~----------?~!} __________ 9~?_!?..Y..~--------------~}}_}_~----------------~?~.?-~------------~-~~~~~!~~.I!~I __ _ 
f:~---------------------~.!l.X:~~---------------~~±:.~?-------------------~~.:!_.§_2 ________________ ~?~?.? __________ ?~!} __________ 9~?~Y..~--------------~}_I_ . .:!_~----------------~??.:±~------------~-~~~~~!~-'!__I!~I __ _ 
f:~---------------------~.!l.X:~~---------------~~-~:.~~-------------------~~2_.Q.~---------------.t_Q~?? __________ ?~!} __________ 9~?~Y..~--------------~}7.:_1_~----------------~?~.:_1_~------------~-~~t~~!~~.I!~I---
P-6 Nov-98 640.89 641.23 10.00 8.00 0.5/PVC 636.23 631.53 Weathered Till ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
P-7 Nov-98 624.31 624.67 10.00 8.00 0.5/PVC 619.67 616.87 Fill -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
P-8 Nov-98 627.64 628.12 35.00 8.00 0.5/PVC 603.62 593.92 Weathered Till 
iw~6-<3>-----------------j~i=o:;---------------63-i.-67 ___________________ 63-~-.&9----------------=-i_o __________ NA-----------;i;v-c:---------------624 ___________________ 6_2;--------------c;;;~~i-8-;~kfiii--
Notes: 
I. Wells MW-2, MW-4, and MW-22 were abandoned in June 2007. MW-2 was replaced with MW-2R in October 2007. 
2. MW-11 abandoned in Nov-98 and replaced with MW-IIR 
3. IW-6 is currently a pumping well. The well was installed in the excavation backfill during the July 2007 source removal. 

1:\UTC 20 12\Grou ndwatcr Rcport\Tablcs\Table 2- MW Const. Details Updated June 09.xls 
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I, I, 1-1 nchloroethane 
I, I ,2,2-Tetrachloroethane 
I, I ,2-Trichloroethane 
I, 1-Dichloroethane 
I , 1-Dichloroethylene 
I ,2-Dichloroethane 
I ,2-Dichloroethene 
I ,2-Dichloropropane 
2-Butanone (MEK) 
2-Hexanone 
4-Methyl-2-pentanone (MIBK) 
Acetone 
Benzene 
Bromodtchloromethane 
Bromoform 
Carbon dtsttllide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chlorotonn 
cis-! ,2-Dichloroethene 
cis-! ,3-Dichloropropene 
Dibromochloromethane 
Ethylbenzene 
Hexane 
Isobutyl alcohol 
Methyl bromide (Bromomethane) 
Methyl chloride (Chloromethane) 
Methylene chloride 
n-Butanol 
Styrene 
tert-Butyl methyl ether 
Tetracllloroethylene 
Toluene 
trans-! ,2-Dichloroethylene 
trans-! ,3-Dichloropropene 
Trichloroethene (TCE) 
Vinyl chloride 
Xylene (total) 

Total Chlorinated YOCs 
Total Non-Chlorinated YOCs 

Total VOCs 

1:\UTC 2012\Groundwater Report\Tables\Tables 3 4 56 2012.xls 

Result 

0 
0 
0 

EB-10 

Qualifier 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

Detection 

Limit 

U.J I 
0.38 
0.36 
0.29 
0.4 
0.2 

0.54 
0.25 
1.8 
2.4 
1.9 
10 

0.25 
0.25 
0.35 
0.36 
0.36 
0.22 
0.44 
0.2 

0.24 
0.2 

0.29 
0.25 
0.66 
23 

0.31 
0.27 

I 
33 

0.22 
0.28 
0.33 
0.26 
0.3 

0.21 
0.36 
0.4 

0.71 

Result 

0 
0 
0 

TABLE3 
ANALYTICAL RESULTS FOR EQUIPMENT AND TRIP BLANKS 

2012 ANNUAL GROUNDWATER SAMPLING EVENT 
3200 MAIN STREET, KEOKUK, IOWA 

EB-13 EB-238 TRIP BLANK TRIP BLANK-002 

Qualifier 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

Detection 

Limit 

U.Jl 

0.38 
0. 36 
0.29 
0.4 
0.2 

0 .54 
0 .25 
1.8 
2.4 
1.9 
10 

0.25 
0 .25 
0.35 
0.36 
0. 36 
0.22 
0.44 
0 .2 

0.24 
0.2 

0.29 
0.25 
0.66 
23 

0.31 
0.27 

I 
33 

0 .22 
0.28 
0 .33 
0 .26 
0 .3 

0 .21 
0.36 
0.4 

0.71 

Result 

0 
0 
0 

Qualifier 
Detection 

Result 
Limit 

u U.J I 
u 0.38 
u 0.36 
u 0.29 
u 0.4 
u 0.2 
u 0.54 
u 0.25 
u 1.8 
u 2.4 
u 1.9 
u 10 
u 0.25 
u 0.25 
u 0.35 
u 0.36 
u 0.36 
u 0.22 
u 0.44 
u 0.2 
u 0.24 
u 0.2 
u 0.29 
u 0.25 
u 0.66 
u 23 
u 0.31 
u 0.27 
u I 
u 33 
u 0.22 
u 0.28 
u 0.33 
u 0.26 
u 0.3 
u 0.21 
u 0.36 
u 0.4 
u 0.71 

0 
0 
0 

Qualifier 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

Detection 

Limit 

U.Jl 

0.38 
0 .36 
0.29 
0.4 
0.2 

0.54 
0 .25 
1.8 
2.4 
1.9 
10 

0.25 
0.25 
0.35 
0.36 
0.36 
0.22 
0.44 
0.2 

0.24 
0.2 

0.29 
0.25 
0.66 
23 

0.31 
027 

I 
33 

0 .22 
0 .28 
0 .33 
0 .26 
0.3 

0 .21 
0.36 
0.4 

0.71 

Result 

0 
0 
0 

Qualifier 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

Detection 

Limit 

U.Jl 

0.38 
0.36 
0.29 
0.4 
0.2 

0.54 
0.25 
1.8 
2.4 
1.9 
10 

0.25 
0.25 
0.35 
0.36 
0.36 
0.22 
0.44 
0.2 

0.24 
0.2 

0.29 
0.25 
0.66 
23 

0.31 
0.27 

I 
33 

0.22 
0.28 
0.33 
0.26 
0.3 

0.21 
0.36 
0.4 
0.71 

TRIP BLANK-003 

Result Qualifier 
Detection 

0 
0 
0 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

Limit 

U.Jl 

0.38 
0.36 
0.29 
0.4 
0.2 

0.54 
0.25 
1.8 
2.4 
1.9 
10 

0.25 
0.25 
0.35 
0.36 
0.36 
0.22 
0.44 
0.2 

0.24 
0.2 

0.29 
0.25 
0.66 
23 

0.31 
0.27 

I 
33 

0.22 
0.28 
0.33 
0.26 
0.3 

0.21 
0.36 
0.4 

0.71 

TRIP BLANK-004 

Result Qualifier 
Detection 

0 
0 
0 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

Limit 

U.J I 

0.38 
0.36 
0.29 
0.4 
0 .2 

0.54 
0.25 
1.8 
2 .4 
1.9 
10 

0.25 
0.25 
0.35 
0 .36 
0.36 
0.22 
0.44 
0.2 

0.24 
0.2 

0.29 
0.25 
0.66 
23 

0.31 
0.27 

I 
33 

0.22 
0.28 
0.33 
0.26 
0 .3 

0.21 
0.36 
0.4 

0.71 
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IVelalles roc.t/L) 
, , -I nchloroetnane 

, ,L ,L- etracnJOroetnane 

, ,L-1 ncnloroetnane 

, -Utehloroetnane 

, -U1cn1oroetny ene 

,L-UIChloroetnane 

,L-UIChloroetnene 

,L-Uichloropropane 

-l::lutanone (Nllii<..J 
L-Hexanone 

-Metny -L-pentanone (MII::II<..J 

!Acetone 

11::1enzene 
(l::lromOdiChlorometnane 

(l::lromo onn 

1 carbon diSUitlae 
1 Carbon tetracnionae 

(Chlorobenzene 

(Chloroetnane 

(Chloro onn 
c1s- ,L-Uichloroetnene 

c1s- ,J-Uichloropropene 

IUibromocnlorometnane 

I Ethylbenzene 

(Hexane 

(Isobutyl alcohol 
(Methyl brom1de (Bromometnane) 

(Methyl chlonde (Chloromethane) 

(Methylene chlonde 

n-Butanol 

(Styrene 

tert-Butyl methyl ether 

(Tetrachloroethy lene 

(Toluene 

trans-! ,2-Dichloroethylene 

trans-! ,3-Dichloropropene 

(lnchloroethene (TCb) 

I Vmyl chlonde 

I Xylene (total) 

IMclllll (Mti!L) 
Iron 

[Manganese 

(lJtia,) 

[Ethane 

[bthene 

[Methane 

(Mti!L) 
[Aikaltmty, Total 

[Chlonde 

[Nitrate 

1 N1trate + N1tnte 

[N1tnte 

[Sultate 

[Sultide 

[Total Organ1c Carbon 

Total Chlorinated VOCs 
Total Non-Chlorinated VOCs 

Total VOCs 
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I 
I 

I 
I 
I 

Result 

I 

U. / ~ 

U ./ ~ 

0.42 

5.9 

3.66 

H9.4 

620 

24H 

35 .H 

6.5 

2.98 

0 00 
2.98 

I 
I 

I 
I 
I 

MW-1-2012 

Detection 
Qualifier 

Limit 

u U.JI 

u U . J~ 

u U.JO 

U.L'J 

u U.4 

u U.L 

J U.)4 

u U.D 

u 1.~ 

u 2 .4 

u l.'J 

u IU 

u U.D 

u U.D 

u U.J) 

u U.JO 

u U.JO 

u u.u 
u U.44 

u U.L 

J U.L4 

u U.L 

u U.L'J 

u U.D 

u U.OO 

u LJ 

u U.J 

u U.L 

u 
u jj 

u 0 .22 

u 0.2H 

u 0.33 

u 0.26 

u 0.3 

u 0 .21 

u O.Jo 

J 0.4 

u 0. "/ 1 

I 0. 1 

TABLE4 
ANALYTICAL RESULTS FOR SHALLOW WELLS 

2012 ANNUAL GROUNDWATER SAMPLING EVENT 
3200 MAIN STREET, KEOKUK, IOWA 

MW-2R-2012 MW-3-2012 MW-6A-2012 

Qualifier 
Detection 

Qualifier 
Detection 

Result Qualifier 
Detection 

Result 
Limit 

Result 
Limit Limit 

u 0.3 1 u 0.3 1 u O . .l l 

u 0.3H u 0.3H u 0.3H 

u 0.36 u 0.36 u 0.36 
U.O'J J 0.29 u 0.29 u 0 .29 

u 0.4 u 0.4 u 0.4 

u 0 .2 u 0.2 u U.2 

u 0.54 u 0.54 u 0.54 

u 0.25 u 0.25 u 0.25 
u I.H u I.H u I.H 
u ~.4 u 2.4 u 2.4 

u 1.9 u 1.9 u l.'J 

u 10 u 10 u 10 

u 0.25 u 0.25 u 0.25 

u 0.25 u 0.25 u 0.25 

u 0.35 u 0.35 u 0 . .55 

u 0 .36 u 0.36 u 0.36 

u 0.36 u 0.36 u U . .l6 

u 0.22 u 0.22 u U.LL 

u 0.44 u 0.44 u U.44 

u 0.2 u 0 .2 u O.L 

U.4'J J 0.24 u 0 .24 u 0.24 

u 0.2 u 0 .2 u U.2 
u 0 .29 u O.L'J u O.L'J 

u 0.25 u U.25 · U U.L) 

u 0.66 u U.66 u u.oo 

u Ll u 23 u LJ 

u 0.3 u U.JI u U.J I 

u 0.2 u U.2/ u U.L / 

u 2.4 J I u I 
u jj u jj u jj 

u U.LL u U.LL u U.LL 
u U.2H u U.LH u U.LH 
u U.JJ u U.JJ u U.JJ 
u -u:IO u U.LO u U.LO 
u \fj u U.J u U.J 
u -u:n· u U.L u U.LI 
-u - 0"36 u 0.36 u U.JO 

u 04 u 0.4 u U.4 

u o:n u 0.71 IJ.L U. /1 

I 0.24H I I --u:T I J .'JJ I I U. I L.M I I U. l 

MW-IOA-2012 MW-IJA-2012 

Result Qualifier 
Detection 

Result Qualifier 
Detection 

Limit Limit 

u U.JI u U.J I 

u U.JH u O . .lH 

u U.JO u o . .lo 
1.7 U.L'J u U.L'J 

u U.4 u U.4 

u U.2 u 0.2 

I.H J U.)4 u U.54 

u U.2) u 0.2) 

u I.H u I.H 

u 2.4 u 2 .4 

u l.'J u l.'J 

u IU u IU 
0 .2'J J U.2) 1.1 U.25 

u U.2) u U.25 

u U . .l) u U . .l5 

u U.JO u U.36 

u u . .lo u u . .lo 

u U.LL u U.LL 
2.4 U.44 u U.44 

u U.L u U.2 
I.H U.24 u 0.24 

u U.L u U.2 

u U.L'J u U.2'J 

u U.L) u U.L) 

u u.oo u U.OO 

u LJ u LJ 

u U.J I u U.JI 

u U.L/ u U.L/ 

u I H.J I 

u jj u jj 

u U.LL u U.LL 

u U.LH u U.LH 

u U.JJ u U.JJ 

u U.Lb U.JO J U.LO 

u U.J u U.J 

u U.Ll u U.LI 
u U.JO u U.JO 

U.4) J U.4 u U.4 

u U./1 u U. /1 

I o. t t I I U. l I "-' I I U. l 

l O.UD j u J T oms T -{)T'J l I U.UJ) I L.LH I I U.UJ) I L.'JL I I u UJ) I / .4H I I U.UI 5 

u J U.) I 
u I U.) I 

I U.J I 

) 

10 

u U.) 

u 0.1 

u 0.5 

I 

u 0 .2 

I 

"/'J . I 

40) 

5 I.'J 

65.4 

) . 

118 
0 00 
118 

I 
I 
I 

-u 
u l 

T 

u 
u 
u 

u 

--u:5 I 
u.s T 
U.T l 

) 

2 5 
-u-s-
U.T 
-u.-s 
2.-S" 
-rr.T 

I 

323 

""])) 

-, 63 

-JT'J 

J . 

2.40 
0 00 

2.4 

-u T 0 .5 
u I 0.5 

I 0.6 

) 

TO 
-u 0.5 

u 0.1 
-u 0.5 

u U.L 

1 
I 
I 961 

44) 

)H4 

0. 

0.00 
13 .20 

13 .2 

I u I 
I u I 
I I 

u 
u 
u 

u 

U.) I 
U.) I 

j I 

) 

L) 

U.) 

u. 
U.) 

U.) 

U.L 

I 

L . 

4)) 

I'JH 

)U. / 

IU.'J 

8.15 

0.29 

8.44 

I 
I 
I 

u I U.) 

u I U.) 

I U.O 

) 

IU 

u U.) 

u U. l 

u U.) 

L.) 

u U.L 

I 

I 
I 
I 

I 
I 

J)LU I 

4'JU 

I LOU 

l.'J 

LI .L 

830 

2 06 

103 6 

u I U.) 

u I U.) 

I j 

) 

IUU 

u U.) 

u U.l 

u U.) 

U.) 

u U.L 

I 

~ 

J 

J 

_; 
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Velltiles WGILl 
11 , I , 1-1 nchloroethane 

11 , I ,2,2-Ietrachloroethane 

11 , I ,2-1 nchloroethane 

11 , 1-Utchloroethane 

11 , 1-Utchloroethy lene 

11 ,2-Utchloroethane 

11 ,2-Utchloroethene 

11 ,2-Utchloropropane 

12-l:!utanone (!VIti\.) 

12-Hexanone 

:4-Methyi-L-pentanone (MII:!K) 

Acetone 

:l:!enzene 

.l:!romodtchloromethane 

l:!romotonn 

Larbon dtsul!tde 

Larbon tetrachlonde 

Chi oro benzene 

Chloroethane 

Chlorotonn 

cts-1 ,L-Utchloroethene 

cts-1 ,J-Utchloropropene 

Utbromochloromethane 

tthylbenzene 

Hexane 

sobutyl alcohol 

Methyl bromtde (l:!romometllaneJ 

Methyl chlonde (Chloromethane) 

Methylene chlonde 

n-tsutanol 

:Styrene 

tert-tsutyl metltyl ether 

1 etrachloroethylene 

Ioluene 

trans- I ,L-Utchioroethyiene 

trans- I ,J -Utchioropropene 

1 nchloroetnene (I LtJ 

vmyl chlonae 

Xylene (total) 

MeCIIIs . (MGIL) . 
ron 

Manganese 

! ....... G!lle&]UGIL) 
ttnane 

ttnene 

Metnane 

(MGILI 
AJKallmty, 1 otal 

Lhlonae 

Nttrate 

Nitrate + Nttnte 

Nttnte 

:Sui tate 

::>uittae 

1 otal urgamc carbon 

Total Chlorinated VOCs 

Total Non-Chlorinated VOCs 

Total VOCs 
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MW-7-2012 

Result Qualifier 
Detection 

Limit 

u U.J 

u U.J~ 

u U.JO 

U.'l . J U.L'J 

u U.'l 

U.'J'I J U.L 

IUU U.J'I 

u U.LJ 

u -~ 

u L.'l 

u .'J 

u IU 

u U.LJ 

u U.LJ 

u U.JJ 

u U.JO 

u U.JO 

u 0.22 

u 0.44 

L O.L 

'J~.) 0.24 

u O.L 

u O.L'J 

u O.D 

u o.oo 

u 2J 

u O . .JI 

u o.n 

u I 

u jj 

u U.22 

u U.L~ 

4.'1 U.JJ 

u U.Lo 

u U.J 

u U.LI 

D .'J u.Jo 

1.4 U.4 

u U./1 

I I u I U. l I 
I U.'JJL I I U.UI) I 

I L. f) I I U.) I 
I I u I U.) I 
I LU .J I I U.J I 

4JU ) 

lo) IU 

u U.) 

u U.l 

u U.) 

I'J I IU 

u U.L 

1.~ I 

231.61 
0 00 

231.61 

TABLES 
ANALYTICAL RESULTS FOR TILL WELLS 

2012 ANNUAL GROUNDWATER SAMPLING EVENT 
3200 MAIN STREET, KEOKUK, IOWA 

MW-10-2012 MW-13-2012 MW-13-DUP-2012 

Result Qualifier 
Detection 

Result Qualifier 
Detection 

Result Qualifier 
Detection 

Limit Limit Limit 

'JO.J U.J J.O J 1.) 4.'1 J 1.) 

u U .J ~ u l.'J u 1'1 

L.~ U.JO u 1.~ u 1.~ 

1'1. U.L'J LL.J I .'I LI.'J 1.4 

l'J U.'l 4L . L )I./ L 

.L U.L u U.'J~ 1.4 J U .'J~ 

LU. U.J'I M.'J J L.l IIJ J L.l 

) .0 U.LJ 4.J J I.J ).4 I. J 

u 1.~ u 'J.L u 'J.L 

u L.'l u I L u IL 

u .'J u 'J.J u 'J.J 

u IU u JU u )U 

U.J J U.LJ u l.L u l.L 

u U.LJ u I.J u I. J 

u U.JJ u 1.~ u 1.~ 

U.OL J U.JO u 1.~ u 1.~ 

u U.JO u -~ u 1.~ 

u U.LL u u 1.1 

u U.'l'l u L.L u L.L 

15 U.L u u I 

I'J.~ U.L'I M.'J .L JJj l.L 

u U.L u u I 

u U.L'J u 1.'1 u 1.4 

u 0 .25 u IJ u .J 

u o.oo u JJ u j_j 

u LJ u 120 u I LU 

u O.J I u 1.0 u .0 

u o.n u IJ u .J 
.J))O D I'JoO J 50 25JO J JU 

u .Jj u 170 u /U 

u U.LL u 1.1 u 1.1 

u U.L~ u 1.4 u 1.4 
j~/ ~-J 'JL.) I./ ll'J 1.7 

u U.Lo u IJ u IJ 
U.'J J U.J u u u 15 

u U.LI u 1.1 u 1.1 
~M ~ .'J LLU 1.~ L~l 1.~ 

I.J U.4 J. ~ J L 4.J J L 

u U./ 1 u J.o u .J.o 

I u I U. l I U.I)'J I J U. l J U .J 'J~ J U.l 

MW-138-2012 

Result Qualifier 
Detection 

Limit 

u U.J I 

u U .J~ 

u u.Jo 

u U.L'J 

u U.4 

u U.L 

u U.J4 

u U.LJ 

u 1.~ 

u L.4 

u l.'J 

u IU 

u U.LJ 

u U.LJ 

u U.J) 

u u.Jo 

u u. Jo 

u U.LL 

u U.44 

u U.L 

u U.L4 

u U.L 

u U.L'J 

u U.LJ 

u u.oo 
u LJ 

u U.J I 

u U.L. 

u 
u jj 

u U.LL 

u U .L~ 

u U.JJ 

u U.LO 

u U. J 

u U.LI 
U.4) J u.Jo 

u U.4 

u U. 7 1 

I U.7J I I U. I 
1.\11 I I u Ul) I 1.~) I U.UD I 2.1 U Ul) 1 U.J25 j I 0.015 I 

I u I U.) I I u I U.) I 
I u I U.) I I u I U.) I 

)o.J I I U.J I IlL I J I U.J I 

44) ) 44U ) 

IJJ ) J5.L L.) 

u U.) u U.) 

u U.l u U. l 

u U.) u U.) 

14U ) I'JU IU 

u U.L u O.L 

1.\1 I l.'J I 

5160.40 2526.40 
0.93 0 00 

5161.33 2526.4 

u I U.) I 
u I 0.) I 

Iou J U.J I 

40) ) 

42.4 L.) 

u U.) 

u U.l 

u 0.) 

IM 10 

u O.L 

- L.L I 

3259.60 
0.00 

3259.6 

1.14 

41U 

1'1 . 1 

425 

L.l 

0.45 
0 00 
0.45 

I u 

I u 
I 

u 
u 
u 

u 

I 0.) I 
I 0.) I 
1 U.J 1 

5 

u) 

U.) 

U. l 

0.5 

25 

U.L 

Result 

"~ 
).~'J 

'144 

141 

1~70 

U.IJ 

LJ.~ 

0.~ 

0 00 
0.00 

0 

MW-16-2012 

Detection 
Qualifier 

Limit 

u U.J I 

u U .J~ 

u u.Jo 

u U.L'J 

u U.4 

u U.L 

u U.)4 

u U.LJ 

u 1 .~ 

u LA 

u l.'J 

u IU 

u U.LJ 

u U.LJ 

u U.J) 

u u.Jo 

J u .Jo 

u U.LL 

u U.44 

u U.L 

u U.L4 

u U.L 

u U.L'J 

u U.LJ 

u U.Oo 

u LJ 

u U.JI 

u U.L / 

u l 

u jj 

u U.LL 

u U .L~ 

u U.JJ 

u U.LO 

u U.J 

u U.Ll 

u U.JO 

u 0.4 

u U. 

I I U. 

I I U.UIJ 

I u I 0) 

I u I 0) 

I I 15 

) 

IUU 

u U.5 

0.1 

u U.J 

u U.L 

I 
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I 
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I 
I 

MW-17A-2012 

Q uali fier 
Detection 

Result 
L imit 

Velatlles (UG/L) ' 
I , I , 1- 1 nchloroethane u U.J I 

I , I ,L ,L- 1 etraciJioroetiJane u U . J~ 

I , I ,L- 1 ncllloroethane u U.Jb 

I , 1-UICIJioroethane u U.L~ 

I , 1-Uichloroethy lene u U.4 

I ,L-U ICiliOroethane u U.L 

I ,L-U icllloroethene u U.)4 

I ,L-Uicllloropropane u U.D 

L- tlutanone (M.IoKJ u 1.~ 

-Hexanone u L.4 

4-MetiJy i-L-pentanone (Ml l:IK) u 1. ~ 

Acetone u IU 

tlenzene u U.D 

tlromodlchloromethane u U.D 

tlromotonn u U.J) 

\..arbon dl sulllde u U.Jb 

\..arbon tetrachlonae u U.Jb 

C hi oro benzene u U.LL 

U !loroetllane u U.44 

C hlorotonn u U.L 

CIS-I ,L-UIChloroethene u U.L4 

CIS-I ,J -UIChloropropene u U.L 

Ulbromochloromethane u U . L~ 

t:.thy lbenzene u U.D 

Hexane u U.bb 

sobuty l alcohol u LJ 

Metlly l brom10e (tlromometnane) u U. J I 

MetiJy l cntonae ( U llorometnane) u U.L / 

M etlly tene cnlonae u I 

n-l:lutano l u jj 

:>tyrene u U.LL 

tert- l:lutyl metllyl eU1er u U.L~ 

1 etracn1oroetny 1ene u U.JJ 

t oluene u U.LO 

trans- I ,L-Uichloroethy lene u U.J 

trans- I ,J-Uichloropropene u U.L I 

1 n chloroetllene ( 1 ct.) u U.JO 

v my1 chlon ae u U.4 

xylene (total ) u U. II 

Mec.Js (MGIL) 
ron I I u I U.l 

TABLE 6 
ANALYTICAL RESULTS FOR PROPERTY LINE AND SENTINEL WELLS 

2012 ANNUAL GROUNDWATER SAMPLING EVENT 
3200 MAIN STREET, KEOKUK, IOWA 

MW-178-2012 MW-178-DUP-2012 MW-1 9-2012 MW-20-201 2 

Result Q ual i fi er 
Detection 

Result Qual i fier 
Detection 

Result Q ualifier 
Detection 

Result Quali fier 
Detecti on 

Limit L imit L imit Lim it 

u U.J I u U.J I u U.J I u U.J I 

u U .J~ u U . J~ u U . J~ u U .J ~ 

u U.Jb u U.Jb u U.Jb u U.Jb 

u U .L~ u U . L~ u U . L~ u U . L~ 

u U.4 u U.4 u U.4 u U.4 

u U.L u U.L u U.L u U.L 

u U.)4 u U.)4 u U.)4 u U.)4 

u U.L) u U.D u U.D u U.D 

u 1.~ u 1. ~ u 1. ~ u 1. ~ 

u L.4 u L.4 u L .4 u L.4 

u 1. ~ u 1. ~ u 1.'1 u 1. '1 

u IU u IU u IU u I U 

u U.L) u U.D u U.D u U.D 
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I APPENDIIA Annual Groundwater Sample Collection Field Sheets 
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I 
I GROUNDWATER SAMPLE COLLECTION FIELD SHEET 

Project Name: Facility at 3200 Main, Keokuk, lA Project Number: 16530531 .00201 

Sample Number: MW-01·2012 Personnel : Cfo/J~ I 
I 

Well: MW-01 QA/QC Sample Yes @7 
Water Level Measurement 

I 
Depth to Water, From Top of Riser Pipe (ft): 

WL Date: b' }...() - / 2 WL Time: _.:..._7_:_3_0 __ 

I 
Well Development/Purging 

Date: h '2 0 · / 2 

I 
Top of Screen (It TOC) 4.60 Bottom of Screen (ft TOC) 14.60 

Well Depth, Constructed (ft) 16.00 Well Depth, Sounded (ft): 

Pump Depth (ft TOC): /0. 0 Method/PumpType: Bladder Pump 

I Water Level w/ Pump in (ft) (before): S. Cf 1 (after): Cf. 70 

Casing Diameter (in): 4 

I Well volume above pump intake: 

[( _ _ It x 1.43 gal/It)+ ( __ It· __ It)] X 0.661!/gal = _ _ gal X __ Ugal = __ L 

I System Volume = pump capacity + tubing + flow thru cell + sample bottles: 

I 
0.5L + ( _ _ It X 0.022Uft) + 0.5L + 2.6L = __ L 

I 
I 
I Sampling 

Date: b · )0 " /2 Time: _B:~.r-=~:__O _ _ Method: 

I Analyte I Method ontainer Preservation I lab 
voc SW8468260B 3 x40 ml vial HCL Accutest 
MEE RSK 175 3 x40 ml vial HCL Accutest 
TOC 9060 2x40 ml vial HCL Accutest 
Sulfide 376.1 1 x 250 ml plastic zinc acetate, sodium hydroxide Accutest I 
Chi, S04 300 1 x 250 ml plastic 4° C Accutest 

I Diss Fe, Mn 60108 1 x 500 ml plastic 4° C Accutest 
N02, N03, Alk 354.1, 353.2, 310.1 1 x 500 ml plastic 14" 1.,; Accutest 

Notes: 

I 
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GROUNDWATER SAMPLE COLLECTION FIELD SHEET 

Project Name: Facility at 3200 Main, Keokuk, lA Project Number: 16530531 .00201 

Sample Number: MW-02R-2012 Personnel: cA-/JL 
I 

Well: MW-02R QA/QC Sample Yes & 
Water Level Measurement 

Depth to Water, From Top of Riser Pipe (ft): 3'. S G 
WL Date: 6 ·) 0 ~ { 2 WL Time: _1..__.' _:J_O __ 
Well Development/Purging 

Date: b · )0 -/ 2 
Top of Screen (ft TOC) 5.20 Bottom of Screen (ft TOC) 15.20 

Well Depth, Constructed (ft) __ .;_;:15..;.:;;.2.;...0 Well Depth, Sounded (ft): 

Pump Depth (It TOG): 1!1: I :z::... Method/Pump Type: Bladder Pump 

Water Level w/ Pump in (ft) (before): 8. Lf 4 (after): 10. t""? 
2)( 

; 
Casing Diameter (in): 

Well volume above pump intake: 

[L_ft x 1.43 gal/It) + L_ft-__ ft)] X 0.66fVgal = __ gal X __ Ugal = __ L 

System Volume = pump capacity+ tubing+ flow thru cell +sample bottles: 

0.5L + L_ft X 0 022Uft) + O.SL + 2.6L = __ L 

Time 
Temperature ('C) 

Pump Rate (Umin) 
Volume (L) 

Sampling 

6-:J.cJ. !2 Date: Time: 

//): ?0 
~Method: 

Analyte Method !Container Preservation Lab 
voc SW84682608 3 x 40 ml vial HCL Accutest 
MEE RSK 175 3 x 40 ml vial HCL Accutest 
TOC 9060 2x40 ml vial HCL Accutest 
Sulfide 376.1 1 x 250 ml plastic zinc acetate, sodium hydroxide Accutest 
Chi, S04 300 t x 250 ml plastic 4° c Accutest 
Diss Fe, Mn 60108 1 x 500 ml plastic 4° c . Accutest 
N02, N03, Alk 354.1, 353.2, 310.1 1 x 500 ml plastic 4 \_; Accutest 

Notes: 
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GROUNDWATER SAMPLE COLLECTION FIELD SHEET 

Project Name: Faciity at 3200 Main, Keokuk, lA Project Number: 16530531.0020 t 

Sample Number: MW-03·2012 Personnel: -r::rs, CJQ( 
' 

Well: MW·03 QAJQC Sample Yes ® 
Water Level Measurement 

Depth to Water, From Top of Riser Pipe (ft): I :? · o 6 

WL Date: b '-~ 0 - 11.. WL Time: I 0 :5" 0 ----'------

Well Development/Purging 

Date: 

Top of Screen (ft TOC) 4.70 Bottom of Screen (ft TOC) t4.70 

Well Depth, Constructed (ft) 16.00 Well Depth, Sounded (ft): 

Pump Depth (ft TOC): /Lt.O / Method/Pump Type: Bladder Pump 

Water Level w/ Pump in (ft) (before): 11. 0' (after): I ~.'l.f 

Casing Diameter (in): 4 

Well volume above pump intake: 

(( __ ft x 1.43 gallft) + ( __ ft- __ ft)] X 0.66fVgal = __ gal X __ Ugal = __ L 

System Volume = pump capacity + tubing + flow thru cell + sample bottles: 

0.5L + ( __ ft X 0.022Uft) + 0.5L + 2.6L = __ L 
~ 

~ 
Time 11 oo II o.s litO Jl'l.O 
Temperature- (0C) ~.so J '-'.L<t... __ w~'j I 4, "7 
Conduct (mmhos/cm) q~.§_ ...lo..Q..) Cf~$ '7f1 
pH - G·~t ~~- . ,.70 '·'~ D.O. {mg/Q I . '+_<! ...!>~tDL- <> .s.:r C>.S{. 

ORP (mv) -I"·' -l!£5" -l.S" . ..J' -J.t .1. 
Turbidity (NTU) IS.C\ ltf-.8 I'· 2.. n .. o 
Water Level {ft! I )."7.4 '~·'il. l"f'. 0 g t l.f. l.S 
Pump Rate (Umin) . fl. .l'"l. ,ll... .I 
Volume (L) O.t; I . 'l.. I. \l ?,.'4? 

Sampling 

Date: _, __ Lj.~l)_-__,_1 ?-..::___Time: 

Analyte •Method I Container 
voc SW8468260B 3 x40 ml vial 
MEE RSK 175 3x40 ml vial 
TOC 9060 2x40 ml vial 

jl}. s 11~0 
17.}0 ~3S 
990 ,, 2 
6.C7 '-·'' C>·$'7 ().$~ 

-I&J.' -te., 
I"· "'' 11.0 
14 . ,~ I "t".l. "t 
• l . \ 

:?,.'3 J.g 

!Preservation 
HCL 
HCL 
HCL 

IllS 
11·1.S 
't 't ' 
'· '7 c>.S'f 
-18.~ 

lo?. ' 
ltf. l.. '1 
. I 
c.r.'l.. 

Sulfide 376.1 1 x 250 ml plastic zinc acetate, sodium hydroxide 
Chi, S04 300 1 x 250 ml plastic 4° c 
Diss Fe, Mn 60108 1 x 500 ml plastic 4° c 
N02, N03,Nk 354.1, 353.2, 310.1 1 x 500 ml plastic 4' lj 

llroc.. 

Lab 
Accutest 
Accutest 
Accutest 
Accutest 
Accutest 
Accutest 
Accutest 
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GROUNDWATER SAMPLE COLLECTION FJELD SHEET 

Project Name: Facili!}: at 3200 Main, Keokuk, lA Project Number: 16530531 .00201 

Sample Number: MW-OSA-2012 Personnel: T:rs C.Ye'f 

Well: MW-06A QAIQC Sample Yes 00 
Water Level Measurement 

Depth to Water, From Top of Riser Pipe (ft): 

WL Date: b-')..0-11- WL Time: () cro 0 
---'---'------

Well Development/Purging 

Date: G-d-.0-1"1.. 

Top of Screen (tt TOG) 4.20 Bottom of Screen (ft TOG) 14.20 

Well Depth, Constructed (ft) 16.00 Well Depth. Sounded (ft): 13.9S 

Pump Depth (ft TOG): 9-0 Method/Pump Type: Bladder Pump 

Water Level w/ Pump in (ft) (belore): Lt. I '1 (after): 

Casing Diameter (in): 2 

Well volume above pump intake: 

[( __ ft x 0.78gaVft) + ( __ ft- _· __ ft)] X 0.17ft/gal = __ gal X __ Ugal = _ _ L 

System Volume = pump capacity +tubing + flow thru cell + sample bottles: 

0.5L + L__ft X 0.022Uft) + 0.5L + 2.6L = __ L 

Time O'tl.!; o 'i~o ()~l.S 0"!4-0 O'l'-i.S ~.s: (& ~0 l o0.s fotO 
Temperature (°C) 'lJ.t:) I l..:..sg "l.l). s.r 10.,0 ::?,l.'"l~ 'l. I. 0 '±. 'l.t. o$ ll-3.> 
Conduct (mmhos/cm) _3 107/ 'l''~ 3....H.Q_ M~ "l>" 2-.S" 'JLLL__ -~ _lf>~ 
IPH 6- 8S 6- {l"f ~.87 "·87 

'· ~7 '·<a R "8 ~ c. 8 
D.O. _(mg/1) <.) . E?'"t o. '"t ~ O.lfl 0. "'3'1 __Q,3_() 0·l-"t ~ 
ORP (mv) --r"l..'-1 -7"l.<.f - 71l.S - 7/.0 -n t.i ~ 71. s 7<'-7 ~]l-7 

Turbidity (NTU) 13_,__s.: ('t. <.. Y-5 --¢.{~ ~.0 7.S "-I s-. I 
Water Level (ft) l.f .l t ~ 't 7?.. ..,.., '' uo S'- ~0 Is-. l.:S 
Pump Rate (Umin) .IS _IS • IS . IS . r.S .IS • I __,j 
Volume (L) -75 1- s ~ - ~.r "'J . (.) ' · 7-"' S. :t .s c. .oo C•;J-

Sampling 

Date: _G_-_( <1_,_1 'l.. __ Time: _I_O_I_O ____ Method: B 1 .. JJ-e..- P"',., f' 

Analvte Method Contarner Preservation Lab 
voc SW8468260B 3x40 ml vial HCL Accutest 
MEE RSK 175 3 x40 ml vial HCL Accutest 
TOC 9060 2 x 40 ml vial HCL Accutest 
Sulfide 376.1 1 x 250 ml plastic zinc acetate, sodium hydroxide Accutest 
Chi, S04 300 1 x 250 ml plastic 4° c Accutest 
Diss Fe, Mn 60108 1 x 500 ml plastic 4°C Accutest 
N02, N03, Alk 354.1' 353.2, 310.1 1 x 500 ml plastic 14' (.; Accutest 

Notes: 

1:\UTC 2012\June 2012 Fickj Work Prep\GW Sampling Fteld Sheets· AI~ Wells. June2011 .xls 
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GROUNDWATER SAMPLE COLLECTION FIELD SHEET 

Project Name: Facility at 3200 Main, Keokuk, lA Project Number: 

Sample Number: MW-07-2012 Personnel: 

Well: MW-07 QA/QC Sample 

Water Level Measurement 

Depth to Water, From Top of Riser Pipe (ft): /0.6 G 

WL Date: b · 2.f) · ( 2 WL Time: __..i'--"2"'---"'2=0'----
Well Development/Purging 

Date: 

Top of Screen (ft TOC) 30.00 Bottom of Screen (ft TOC) 39.80 

Well Depth, Constructed (ft) 41.00 Well Depth, Sounded (ft): 

Pump Depth (ft TOC): J :J. t:>O Method/Pump Type: Bladder Pump 

Water Level w/ Pump in (ft) (before): CJ • 10 (after): / J ./ 7 
Casing Diameter (in): 2 

Well volume above pump intake: 

(( __ ftx0.7BgaVft)+( __ ft- __ ft)]X0.17ft/gal = __ gaiX __ Ugal = __ L 

System Volume= pump capacity+ tubing +flow thru cell +sample bottles : 

0.5L + (__ft X 0.022Uft) + 0.5L + 2.6L = __ L 

Sampling 

Date: 0 · ).Q '12 Time: ~f,---'3"'--'---2.-S ___ Method: 

Ana lyle MethOd !Container .!-'reservation Lao 
voc SW8468260B 3 x 40 ml vial HCL Accutest 
MEE ASK 175 3 x 40 ml vial HCL Accutest 
TOC 9060 2 x40 ml vial HCL Accutest 
Sulfide 376.1 1 x 250 ml plastic zinc acetate, sodium hydroxide Accutest 
Chi, S04 300 1 x 250 ml plastic 4° c Accutest 
Diss Fe, Mn 60108 1 x 500 ml plastic 4° c Accutest 
N02, N03, Alk 354.1, 353.2, 310.1 1 x 500 ml plastic 4' c; Accutest 

Notes: 
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I 
GROUNDWATER SAMPLE COLLECTION FIELD SHEET 

Project Name: Facility at 3200 Main, Keokuk, !A Project Number: 16530531.00201 

L:AZJG Sample Number: MW-10-2012 Personnel: 
I 

I 
I 

Well: MW-10 ONQC Sample Yes @ 

Water Level Measurement 

I 
Depth to Water, From Top of Riser Pipe (ft): ) • 5 '-f 

WL Date: b ' ;l t) . /7_ WL Time: _.._}_..Lf'----: ..__) --'C) __ 

I 
Well Development/Purging 

Date: 

Top of Screen (ft TOC) 19.2 Bottom of Screen (ft TOC) 29.2 

I Well Depth, Constructed (ft) 30.00 Well Depth, Sounded (ft) : 

Pump Depth (ft TOG): Method/Pump Type: Bladder Pump 

I Water Level w/ Pump in (ft) (before): ').. 2 2. (after): ] Zl 
• 

Casing Diameter (in): 4 

I Well volume above pump intake: 

[( __ ft x 1.43 gallft) + ( __ ft- __ It)] X 0.66ft/gal = __ gal X __ Ugal = __ L 

I System Volume= pump capacity+ tubing+ flow thru cell + sample bottles: 

I 
0.5L + ( __ ft X 0.022Uft) + 0.5L + 2.6L = __ L 

I 
I 
I Sampling 

Date: b· )0 -/2 Time: ---!....,;/ S=--=::.0-=5:..._ ___ Method: 

I Analyte Method Container Preservation Ll_ab 
voc SW8468260B 3 x 40 ml vial HCL Accutest 
MEE RSK 175 3x40 mlvial HCL Accutest 
TOG 9060 2 x40 mlvial HCL Accutest 
Sulfide 376.1 t x 250 ml plastic zinc acetate, sodium hydroxide Accutest I 
Chi, S04 300 1 x 250 ml plastic 4°C Accutest 

I 
Diss Fe, Mn 60108 1 x 500 ml plastic 4°C Accutest 
N02, N03, Alk 354.1' 353.2, 310. t 1 x 500 ml plastic 4 l,; Accutest 

Notes: 

I 
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GROUNDWATER SAMPLE COLLECTION FIELD SHEET 

Project Name: Facility a1 3200 Main, Keokuk, lA Project Number: 16530531.00201 

Sample Number: MW-10A-2012 Personnel: TJ"S. ·cRt( 
I 

Well: MW-10A QAJQC Sample Yes <® 
Water Level Measurement 

Depth to Water, From Top of Riser Pipe (ft): J.l f 

WL Date: (- '} 0 - 11... WL Time: __;.f_'-f-..:........0_(.:) ___ _ 

Well Development/Purging 

Date: G- ~o-n. 
Top of Screen (ft TOC) 4.90 Bottom of Screen (It TOC) 7.10 

Well Depth, Constructed (It) 8.00 Well Depth, Sounded (ft): 

Pump Depth (ft TOC): t;.?.O Method/Pump Type: Bladder Pump 

Water Level w/ Pump in (ft) (before): (after): ?-_.I I 

Casing Diameter (in): 2 

Well volume above pump intake: 

[( __ ttx0.78gallft) + ( __ ft- __ ft)]X0.17ftlgal = __ gaiX __ Ugal = __ L 

System Volume = pump capacity + tubing + flow thru cell + sample bottles: 

O.SL + L_ft X 0.022Uft) + 0.5L + 2.6L = __ L 

Time W~..IL _L~ ....LV.~ l't li 0 I~S"v l'5:oO ISo.S ISla 
Temperature (0 C) ~."f.i_ ..J.~l 'l.).o g - "l.l-1.2 llA'1 l."'!:.."LI '2 ':l.z o 2:.P:l 
Conduct (mmhos/cm) .J..SL.'i- ISS'i, ISO~ 1~11. ~~~· ~ _JS,_Q..S ~/0 

ipH G. 91. G-S~ ~1_ ~ ~.7' --'· 7 s ~7S fz-s 
D.O. (mgiJ2 o.S7 o.~s 1-78 /.7/ u.'t'} 0 ,"7 '+ --!).J ( o.?u 
ORP (mv) -''-I ~_;___'\_ -SS-1 - S'i.? - '0·'-1 _,1. 0 ~L ~_.:l 
Turbidity (NTU) >_..!_oo ~soo > lol.> <t<; '+li_ ~ C,"l rs.s 1":\.J 
Water Level (ft) '3.70 .3, '6 4-:n .. ~- '1 0 f.t.,iO 4: i 3 '+.71 ~-71 
Pump Rate (Umin) 1). . l'l. .11... . 1"1.. . I . \ . I . t 
Volume (L) • G I. 'l. I. Q "·\f :S-"t ~ · 'T s. 'I (;,'( 

--

Sampling 

Date: 6- ;20-11 .. Time: _.;_I ....:::s-0-.L..;;/ S'=-__ Method: 

IAnalyte Method vontainer Preservation Lab 
voc SW8468260B 3 x40 ml vial HCL Accutest 
MEE RSK 175 3 x40 mlvial HCL Accutest 
TOC 9060 2x40 ml vial HCL Accutest 
Sulfide 376.1 1 x 250 ml plastic zinc acetate, sodium hydroxide Accutest 
Chi, S04 300 1 x 250 ml plastic 4° c Accutest 
Diss Fe, Mn 60106 1 x 500 ml plastic 4° c Accutest 
N02, N03, Alk 354.1, 353.2, 310.1 1 x 500 ml plastic 4 " C Accutest 

Notes: 
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GROUNDWATER SAMPLE COLLECTION FIELD SHEET 

Project Name: Facility at 3200 Main, Keokuk, lA Project Number: 

Sample Number: MW-13·2012 Personnel: 

Well: MW-13 QNQCSample 

Water Level Measurement 

Depth to Water, From Top of Riser Pipe (ft): 

WL Date: ~ • ).. f -/2. WL Time: 7 ; Lf 0 
Well Development/Purging 

Date: b· 21-12 
Top of Screen (It TOC) 

Well Depth, Constructed (ft) 

Pump Depth (It TOG): 

Water Level w/ Pump in (It) 

Casing Diameter (in): 

Well volume above pump intake: 

17.10 

29.00 

23-0' 
(before): h · f f 

2 

Bottom of Screen (It TOC) 

Well Depth, Sounded (ft): 

Method/Pump Type: 

(after) : lf.l(£ 

27.10 

Bladder Pump 

[( __ It x 0.78gal/ft) + ( _ _ ft- _ _ ft)] X 0.17fUgal = _ _ gal X __ Ugal = _ _ L 

System Volume = pump capacity + tubing + flow thru cell + sample bottles: 

0.5L + ( _ _ ft X 0.022Uft) + 0.5L + 2.6L = __ L 

Time tr:oo % ()_f.J g'/0 I__Jf..J:J ,ff:e1 ~5 Temperature (°C) j__61. 7 2. ;2..f)_JJ_ /Of 7" f"',V/i tDf.'3!/ ---·-· 
Conduct (mmhos/cm) -1. Ol., . f_._QJ._:i' it'J2}~ rt:f-4 L.O..Ll _j~Q_:J_l 
:pH f.. '"\ fo.._j_'Z. . 1-1-- UP_ _ ,.7o_ -~~"L --
D.O. (mg/1) 1/J~ L., iJ.iT ~~--_/)~~ -~J_Z_ ~_j 
ORP (mv) -IL "1 -IS: Dt -1~\- r- . 2 -=-.ltl:...l ~z.. I 
Turbidity (NTU) t.~: ~5" _3_.1.{ f{ ~·.~J- -]·~ ~ Water Level (It) "'.I:) f,} . J" 1./. 4 2..___ ~ ,¥F-Pump Rate (Umin~ ISO 1'50 1£.0 /l~ I '-S 
Volume (L) I 2. :1 -:J."11 t./. I s 
Sampling ~~ 4l1 4 

Date: -JII<.G_· ;J._J--'. /_2_Time: _...._e-'...:;_>_O __ Method: ]Jf~ c/.Jf!;- fu "'"""f 

Analvte Method ontainer Preservation Lab 
voc SW8468260B 3 x40 mlvial HCL Accutest 
MEE ASK 175 3 x 40 mlvial HCL Accutest 
TOC 9060 2 x 40 ml vial HCL Accutest 
Sulfide 376.1 I x 250 ml plastic zinc acetate, sodium hydroxide Accutest 
Chi, S04 300 1 x 250 ml plastic 4° c Accutest 
Diss Fe, Mn 60108 1 x 500 ml plastic 4uC Accutest 
N02, N03, Alk 354.1, 353.2, 310.1 1 x 500 ml plastic 4 ' G Accutest 

Notes: 
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GROUNDWATER SAMPLE COLLECTION FIELD SHEET 

Project Name: Faci~ty a1 3200 Main, Keokuk, lA Project Number: 

Sample Number: MW-13A-2012 Personnel: 

Well : MW-13A QNQC Sample 

Water Level Measurement 

Depth to Water, From Top of Riser Pipe (ft): ). . fJ 1 

WLDate: a- ?..I- I L. WL Time: 0 7 '30 _..c:....__:.......::; __ _ 

Well Development/Purging 

Date: 6 - ).. I - n. 
Top of Screen (ft TOG) 

Well Depth, Constructed (ft) 

Pump Depth (ft TOG): 

Water Level w/ Pump in (ft) 

Casing Diameter (in): 

Well volume above pump intake: 

4.80 Bottom of Screen (ft TOG) 

11 .00 Well Depth, Sounded (ft): 

7.C) Method/Pump Type: 

(before): '2.. \l '1... (after) : 

2 

16530531 .00201 

9.80 

Blaclcler Pump 

[( 'l..."-ftx0.78gal/ft)+(...:::l_tt - l..~1. ft))X0.17ft/gal = ___gaiX __ Ugal = J...'-( L 

I. 7 1-t.l ~ = . 7 

System Volume = pump capacity +tubing +flow thru cell+ sample bottles: 

,_Cf LJ. ~ rj 
0.5L + (.Mt,_ft X 0.022Uft) + 0.5L +-2:-SL = _,.-__ 

• -j 

0'7'-1 s • 1<- ,._ .....:t 1 3./ L ( 1 J ysf~"' Vo 1 ........ ) , 
Time 07:>0 OJ-3".$ C)&'"a 0/NJ'- o ShO o<cltr 98.2-ll 0\?2...r 
Temperature (°C) I :1.).. ,s l'J..,qf '2. ") . ( c 'l.'J.(( ~"t.. l't,O ,r- l 1-i.L l'U1... 
Conduct (mmhos/cm) ~s-,3 '-("t6t ~:!.... -~-~_li_ 4'<i~_ ~-~H.L 
IPH ~-3j ~-~' "= ')'I (. '10 ~-_{~C) ',_'£_!) 
D.O. (mg/1) I. ).v I Q~ (.) .. , 0 o.S'7 0 ·'14i o. '3t (). 'l g ~:l.L 
ORP (mv) -"t1·' - ~(.{ - "(c>. I) - 'ls:''L • 'J .r-, " - ·-a-:.7.. -'J. 1-S"' • :J..!t....L 
Turbidity (NTU) 91 1; gc ~.r l•<l-11 'l.:;L ~ So I 
Water Level (It) 4-.oD 't.ll «+. l"'l tt.tr 't. ).,S' 4--lfl.._ ~ S'- 0 :r 
Pump Rate (Umin) .o~ .o S" ur ,p~ • t:> r . I - ( . ' 
Volume (L) •'+ 

& '~ ,q ,., Ll1-.)'- I· ::J7Z ').. 9 )..~ l.~ 

Sampling 

Date: ~b~'"_'l__;_{_'_;l..;;:1.;____Time : 0 tD;:).S' __._-o _____ ~ethod: 

Analyte Method Container Preservation Lab 
VOC SW84682608 3 x40 ml vial HCL Accutest 
MEE RSK 175 3x40 ml vial HCL Accutest 
TOG 9060 2 x 40 ml vial HCL Accutest 
Sulfide 376.1 1 x 250 ml plastic zinc acetate, sodium hydroxide Accutest 
Chi, S04 300 1 x 250 ml plastic 4°C Accutest 
Diss Fe, Mn 60108 1 x 500 ml plastic 4°C Accutest 
N02, N03, Alk 354.1 , 353.2, 310.1 1 x 500 ml plastic 4"""<.- Accutest 

o~'Ju 
'2 ';) . ., l 
~.Lr:.L 
'·'fc.) 
6. ":.\ 1'-
-)~.' 
'-ft. 7 

.T. 1:J 
. I 

1. J 

Notes:i~ii LJ~tl f...,'_d-a,.l' cr..l/ y dou 1-\o..J. .tfc.~,· /,·z e . T~~ v.._fcr- levcJ 
(o._.tJ ~tof- ~-c. ....,.,..-,.,J .... .-,_,~J a.l .OS 1.{11!>-\i"t. v ... ,..~,...,. 0 vt.c1. 01-'\~ Sy.J"fc~~->. 

v" ('"'""' c "'"' J cv n~c.+ ccJ ~ sA .,... f I<. • 
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GROUNDWATER SAMPLE COLLECTION FIELD SHEET 

Project Name: FaciHy al 3200 Main, Keokuk, lA Project Number: 16530531 .00201 

Sample Number: MW-138-2012 Personnel: T J".S I Cr?l( 
• 

Well: MW-138 QA/QC Sample Yes (§) 
Water Level Measurement 

Depth to Water, From Top of Riser Pipe (ft): 'l. · 10 

WL Date: 6- ,_I - I "L WL Time: __ O_____c.ct_'2_c __ 

Well Development/Purging 

Date: 6 , ').. ( - 11.. 

Top of Screen (It TOC) 39.90 Bottom of Screen (ft TOC) 49.90 

Well Depth, Constructed (ft) 53.00 Well Depth, Sounded (ft) : 

Pump Depth (It TOC): Method/Pump Type: Bladder Pump 

Water Level w/ Pump in (It) (before): J..(C> (after): cJ.S 

Casing Diameter (in): 2 

Well volume above pump intake: 

[(__£Q_tt x 0. 78gaVft) + ( __ ft- __ It)) X 0.17fl/gal = __ gal X ~Ugal = _ _ L 

System Volume = pump capacity+ tubing + flow thru cell + sample bottles: 

0.5L + (...s:Q_ft X 0.022Uft) + 0.5L +~ = ~L 
.lJ l·S 

OCllS 
Time ~9.,0 O"'S'-.) ..1J.J..O_Q_ j0/0 (Ol.~ I o.)'}O t \) "l.S ,.,...., 0 I• '"1 .J" 
Temperature(~ l<j~ 1].00 ..l.fL.aS' ~.E. 2.. I~- '19 'll)., .f' ~l.9J ;).'{,o ~ 2. '1. 7l 
Conduct (mmhos/cm) t'lo.l t'l.Br ll..Q/ n.n .. lHS (11 'f l".\li__ ____Hl 'l ,.., J" '1 
~H "-~3 '· '1.7 '-AA , , ~7 

'· ll<t '· 91: '.:.B 8 ' · 8 ~ ,_ 9 ~ 
D.O. (mg/1) o. S'l I· "0 l:..!.!:j_ ..,. ,J 9 1-$ '1 "l.o~ 'l·'1 '4 2'/f" 2-1 i' 
ORP (mv) -·p.<j -')..1·'+ - l'f·.S ... ,_, - , , '3 -s.~ 

.... ,_., ,1-'1 ~ 7- '1. 
Turbidity (NTU) ..2 SO"' ,,_, tt(.'l- '31. 7 l')-1- 11-0 '2.7.S" ;l&. 0 ~o . ..r 
Water Level (it~ -'i.r.s R.l.S ll . ttl IS.S~ ::l..~-9'2- ).".1' ;to.J S' lO·!"' 'lJ...O'f 
Pump Rate (Umin) .3 - ~ ."l .4- -'+ ,o£" , 0S us .ur 
Volume (L) 1-T 4.S ,.o tra.o /&. 0 ''·~ S' "·s "·. 7 s-• 17. <I 

Sampling 

Date: ( .... 21 - f'1. Time: _t_o_s_u ____ Methoct : 

Analvte Method Container 1-'reservatron ab 
VOC SW846 82608 3 x40ml vial HCL Accutest 
MEE ASK 175 3 x40 mlvial HCL Accutest 
TOC 9060 2x40 ml vial HCL Accutest 
Sulfide 376.1 1 x 250 ml plastic zinc acetate, sodium hydroxide Accutest 
Chi, S04 300 1 x 250 ml plastic 4vC Accutest 
Diss Fe, Mn 60108 1 x 500 ml plastic 4u C Accutest 
N02, N03, Alk 354.1' 353.2, 310.1 1 x 500 ml plastic 4 c Accutest 

Notes: Tl..c. w.l.. w 4 s Jrv...,f,Hd {..,-:~Or l~,·trc./7. L....,\J (lov S«..,~], ·.,.j 

\.,Je.._s 4 -ff~....,,.,~eJ q,f SoMI/W"'\l"- ~,_.,l- ~~-<- t...J. L. co~o"t ·h·,...,~J t-u Jv-.;,0., Tl..,'s IJ 

f..:sf~ric .. lly i-yJOt'u.J of f"';J wdl. "tvo Sy.rl-e"""- v<)l""~Me.S LJG!If"«' l>t.AV"j~tl 
~"~"' f~~ 14 ,...f'kj c.. tl tc ~-~~ 
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I 
GROUNDWATER SAMPLE COLLECTION FIELD SHEET 

I 
Project Name: FacPity at3200 Main, Keokuk. lA Project Number: 16530531 .00201 

Sample Number: MW-16-2012 Personnel: cA ct .JC 
Yes @ 

I 
Well: MW-16 QA/QC Sample 

Water Level Measurement 

I 
Depth to Water, From Top of Riser Pipe (ft): 

WL Date: WL Time: -------

I 
Well DevelopmentJPurging 

Date: 6 • I t:t · I 2 
Top of Screen {ft TOG) 24.60 Bottom of Screen (It TOG) 34.60 

I Well Depth, Constructed {ft) 36.00 Well Depth, Sounded (ft): 

Pump Depth (ft TOG): ]0. 00 Method/Pump Type: Bladder Pump 

I Water Level w/ Pump in {It) (before): 2,"' 7 (after): //. 9 r 
Casing Diameter {in): 2 

I Well volume above pump intake: 

[{ __ ft x 0.78gal/ft) + ( __ ft- __ ft)] X 0.171Ugal = __ gal X __ Ugal = __ L 

I System Volume = pump capacity + tubing +flow thru cell + sample bottles: 

I 
0.5L + ( __ ft X 0.022Uft) + 0.5L + 2.6L = __ L 

I 
I 
I Sampling 

Date: 6 • (tJf · f 2... Time: ---'-/J1!!!1=.....::~;2.:......=:::.0 __ Method: (J(.,J.J.-c, p.,...,. p 

I Analyte Method Container 1 Preservation I lab 
voc SW8468260B 3 x 40 ml vial HCL Accutest 
MEE ASK 175 3 x40 ml vial HGL Accutest 
TOG 9060 2 x40 ml vial HCL Accutest 
Sulfide 376.1 1 x 250 ml plastic zinc acetate, sodium hydroxide Accutest I 
Chi, S04 300 1 x 250 ml plastic 4°C Accutest 

I Diss Fe, Mn 60108 1 x 500 ml plastic 4°C Accutest 
N02, N03, Alk 354.1 , 353.2, 310.1 1 x 500 ml plastic 14'L; Accutest 

Notes: 

I 
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GROUNDWATER SAMPLE COLLECTION FIELD SHEET 

Project Name: Facill!l at 3200 Main, Keokuk, lA Project Number: 16530531.00201 

Sample Number: MW-17A-2012 Personnel: T:>s- } CH''/ 

Well: MW-17A QAJQC Sample Yes <§) 
Water Level Measurement 

Depth to Water, From Top of Riser Pipe (ft): 

WL Date: 6 - / <f - 11. WL Time: __ 0--=:c~_S_o __ _ 

Well Development/Purging 

Date: ' - I <t - I L. 

Top of Screen (ft TOC) 4.90 Bottom of Screen (ft TOC) 9.90 

Well Depth, Constructed (ft) 11.00 Well Depth, Sounded (ft): 

Pump Depth (ft TOC): q,c::> Method/Pump Type: Bladder Pump 

Water Level w/ Pump in (ft) {before): ?. ~ 0 (after): 

Casing Diameter (in): 2 

Well volume above pump intake: 

[<2:..Q._ft x 0.78gal/ft) + (~ft - 'j 8 o ft)] X 0.17ft/gal = Lf.l S gal X 1. 73 Ugal = I S.S L 
J.<J O.l.S"" 

System Volume =pump capacity +tubing +flow thru cell +sample bottles: 

0.5L + (_l_£_ft X 0.022Uft) + 0.5L +~L = 1.11 L 

1,8 *" 
Time o~>S O'tO~ c.> 'liS . _Q_'li.£_ 101. o) IDA..,S_ I0:\.1 lo>'-t.:> I 0 't J: r--=-
Temperature {0 C) U ·"l '\ 17.~ l '~·' 0 

lj.!' .,_ '-~· -n. '2S.'L l}..J....L ~ l· ~1. 2l.-'l-'l! 
Conduct (mmhos/c~)_ 1-Q_C'l. 1-f.rS ~J.__ ... :H ·_i__ .J ... ~-~.:1. ___ j ,, 1':( IIOA~ lc) ~~-~-
pH 7.07 7.o.r (·<f ,.q .s :z.o~ ~..9.......L ... ~ '·H -..S..i...1_ 
D.O. {mg£1) _1 .), .t" 2.. I) I J. ~() ,,-a O.&S .;) . ').? l O..J,~ o. l.'1 
ORP(mv) - ,~.':1..___ _,q.'? -'-fl.'? -s')..c -Ui - 'fV'l. =-<ifJ - ~'i. 'f ~ <it. ~ 
Turbidity (NTU) te> to 1~ '3 IJ.'- fl),'t.. ~!C. ~ ~H. 'I- 1].'- lll-~_ 
Water Level { ft) 1.{.9( S:l ( 7.0 'f 7."l.l 5. 71 s . ot ,S'JD .S-1 I S.70 
Pump Rate (Umin) .~too .'l.S"O . liDO ~ .oso o . so .oso o. S~> .o~o 

Volume (L) )..o) 't·S ~TJ ~p 7.1.S" ;.sv 7 ·7S\) s.o..> B.J..r 

Sampling 

Date: _;G=-·_l_;Cf'---11._.._Time: _..;.1.::../_o_\./ ____ Method: 

Analyte I Method ontainer Preservation Lab 
voc SW84682608 3x40 ml vial HCL Accutest 
MEE RSK 175 3 x40 ml vial HCL Accutest 
TOC 9060 2 x40 ml vial HCL Accutest 
Sulfide 376.1 1 x 250 ml plastic zinc acetate, sodium hydroxide Accutest 
Chi, S04 300 t x 250 ml plastic 4° C Accutest 
Diss Fe, Mn 60108 1 x 500 ml plastic 4° c Accutest 
N02, N03, Alk 354.1, 353.2, 310.1 1 x 500 ml plastic 4 l,; Accutest 

Notes:* .. do~rtJ flvo.'""''f -f.., <dj .... ,P flow - rql~ lt'-'el .o 4 .....,(-' fJ..-uJ'-ti'f!. P.,.,..p>VIj 

~eo~""' c-5";" 4.J Jocs Qt so ..... r/~•"' . 

los-<> 
2t.o7 ,., 7' 
G. '18 
O. l.J' 

-8'1., 
I 'j., 
s.,$ 
i)$'0 

a. s-<> 
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GROUNDWATER SAMPLE COLLECTION FIELD SHEET 

Project Name: Facility at 3200 Main, Keokuk, lA Project Number: 16530531.00201 

Personnel: TJ" S, C If/ 
QA/QC Sample ~ {::J..f 

Sample Number: MW-179-20 12 

Well: MW-179 

Water Level Measurement D'-11"J:c Q fe.. 
Depth to Water, From Top of Riser Pipe (ft): I -If l 

WL Date: 6' - I~ - L L WL Time: //4--S 

Well Development/Purging 

Date: c; -t"l-1'2.. 

Top of Screen (ft TOC) 23.60 Bottom of Screen (It TOC) 33.60 

Well Depth, Constructed (ft) 35.oo Well Depth, Sounded (It): 

Pump Depth (ft TOC): '3 •. 6, ~ iJ Method/Pump Type: Bladder Pump 

Water Level w/ Pump in (It) (before): J • 4-1 (after): 0 

Casing Diameter (in): 2 

Well volume above pump intake: 

[( __ ft x 0.78gal/ft) + ( __ ft- __ It)] X 0.17ft/gal = __ gal X __ Ugal = __ L 

System Volume= pump capacity + tubing + flow thru cell + sample bottles: 

0.5L +( __ It X 0.022Uft) + 0.5L + 2.6L = __ L 

Time ([ S:s I~"" __}_~_Q_,$_ 1-l.ll..!L_ __D,_J_~ I 'l. :Z,.L) l'l, > r) ll "l-t' tJ. 't-~ 
Temperature (°C) 'l.'J-l.( ,.,.1.1 ~ ~-w:: "').. 3-<.i'-f :1. "1. . [1.) ).:l..\)2_ ~l.,S '2. "l .77 f--l '). !!'Z... 
Conduct (mmhos/cm) 14~1 l'"t75 r-.qo ~.J?_i___ ..l!f~-w~ ~L_ ~~ I'H::I 
eH ~L_ ~-- Jj_u r...A-o ' -77 G·Z~ --'--7' '-77 ~-77 -
D.O. (mg/1) __u. 7tf c>.s-v C) • c; 't. o. 't1 o.~l 0.40 a. 31 o.·:n. o. :I<... 
ORP (mv) -9-0 - " ,<J - '1. 'l. ~-' --7.'l.. 

_,_, 
~ -f:f.fd - rJ./ 

Turbidity (NTU) J..S' ~OC> 7f0 ·- ll.S '1)--l_, s ;l<4. :l l.'t. 'I ].o.'f 
Water Level (ft) 1.7"1 'l. . o.S ')...oq "l.. CJ 7 _2. 'lV ~- ")<> 2..)0 ,,"313 2..3o 
Pume Rate (Umin) • 1 s.:> . I -so ./so • ( $\) . f S"&) -ISO • IS' o . / sv ./SO 
Volume (L) .7S i-S d,.).~ J. (.) "}.?J '+· sv f.. C) 0-7 S' .,.su 

Sampling 

Date: 6-- I ).. - 11.. Time: _1 ?-.-=----'+--=---:5-__ Method: 

Analvte Method I Container Preservation Lab 
voc SW8468260B 3 x40 mlvial HCL Accutest 
MEE ASK 175 3x40 ml vial HCL Accutest 
TOC 9060 2 x40 mlvial HCL Accutest 
Sulfide 376.1 1 x 250 ml plastic zinc acetate, sodium hydroxide Accutest 
Chi, S04 300 1 x 250 ml plastic 4° c Accutest 
Diss Fe, Mn 60108 1 x 500 ml plastic 4° c Accutest 
N02, N03, Alk 354.1, 353.2, 310.1 1 x 500 ml plastic 14' (.; Accutest 
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GROUNDWATER SAMPLE COLLECTION FIELD SHEET 

Project Name: Facility at 3200 Main, Keokuk, lA Project Number: 16530531 .00201 

Sample Number: MW-19·2012 Personnel: 

Well: MW-19 QA/QC Sample 

Water Level Measurement 

Depth to Water, From Top of Riser Pipe (ft}: 3 tJ 5 
WL Date: b -{ r ,.. /2.. WL Time: _./_lf.l---!-.' -==2.-~Q...::__ 
Well Development/Purging 

Date: b · f q · f 2 
Top of Screen (ft TOC) 18.00 Bottom of Screen (ft TOC) 27.40 

Well Depth, Constructed (ft) 29.00 Well Depth, Sounded (ft): 

Pump Depth (ft TOC): Z'J.a:J Method/Pump Type: Bladder Pump 

Water Level w/ Pump in (ft) (before}: 'f. 7 0 (after): 5, g" 7 
Casing Diameter (in): 2 

Well volume above pump intake: 

[( _ _ ft x 0. 78gal/ft) + L_ft • __ ft)] X 0.17ft/gal = _ _ gal X __ Ugal = __ L 

System Volume = pump capacity + tubing + flow thru cell + sample bottles: 

0.5L + ( __ tt X 0.022Uit) + 0.5L + 2.6L = __ L 

Sampling 

Date: 6 -f q · / 2 Time: __,!-=5::........!1'-"f"--__ Method: 

Analvte IMetnod ILontainer ! !-'reservation Lab 
voc SW8468260B 3 x40 ml vial HCL Accutest 
MEE RSK 175 3 x40 mlvial HCL Accutest 
TOC 9060 2 x40 ml vial HCL Accutest 
Sulfide 376.1 1 x 250 ml plastic zinc acetate, sodium hydroxide Accutest 
Chi, S04 300 1 x 250 ml plastic 4°C Accutest 
Diss Fe, Mn 60108 1 x 500 ml plastic 4° c Accutest 
N02, N03, Alk 354.1, 353.2, 310.1 1 x 500 ml plastic 4' c Accutest 

Notes: 
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GROUNDWATER SAMPLE COLLECTION FIELD SHEET 

Project Name: Faci ity at 3200 Main, Keokuk, lA Project Number: 16530531.00201 

Sample Number: MW-20·2012 Personnel: T:rs, cx>r 
Well : MW-20 QAIQC Sample Yes 

Water Level Measurement 

Depth to Water, From Top of Riser Pipe (ft): 9.19 

WL Date: G- ?.. 0 - 1'1.. WL Time: ---=0:....7:........:.'+-=5'------

Well Development/Purging 

Date: & - )_(.)- I).. 

Top of Screen (ft TOC) 28.00 Bottom of Screen (It TOC) 37.50 

Well Depth, Constructed (ft) 39.00 Well Depth, Sounded (It): 

Pump Depth (It TOC): Method/Pump Type: Bladder Pump 

Water Level w/ Pump in (ft) (before): 9.1 q (after): 

Casing Diameter (in): 2 

Well volume above pump intake: 

[(.___ftx0.78gaVft)+( __ ft- __ ft)]X0.171Vgal = __ gaiX __ Ugal = __ L 

System Volume = pump capacity + tubing + flow thru cell + sample bottles: 

0.5L +( __ It X 0.022Uft) + 0.5L + 2.6L = __ L 

Time o~ 0~1S" ~;!.S" Ot}J,v ~~.Y Ofdl.fu 
Temperature (

6
C) _D·7 7 /1 . .;1 t7.<iL_WL<t.£.__..11• 9 '- tP!.U..f...__1r-----l-------f-----l 

Conduct (mmhos/cm) _j_g~_ ..5f12..----~- _ _ctaj _ _ C£_8_1.,_1--'q"-=; '7-l--:!--= '-+- _ 1------ ________ 
1 
____ 

1 
pH ~ 7 L ~.:.Rl__ --'....25_~8..'{__ G. 8 2- -b..:.BLc---------IJ- - --j----
0 .0 . (mg!!L_______ l -Ss t. IS o · LL o . "'t 0 '~1_0-=----· g~&-t----l--- 1-----l 
ORP(mv) '37.1 -:H.1 ~2...:> -'31.1 -'3(. ~.,__,l_-1,___1-----1------r----t 
Turbidity(NTU) 1'3·' l<>.c '~ 6.7 7.u "7. '+ 
WaterLevel(ft) t0.7 'I r.V~t> IS.<to IS,q'} IJ'.t:;/ IS~I-----I---+-----I 
Pump Rate (Umin) • ~ . 'l. . ~ • ~ • 2 . 2 
Volume (L) 1. v ~ -u .s: o (. o '7· o S? • o 

Sampling 

Date: b- ')._c)- i'l Time: ....::0~8:...4-.:..S;:;__ ___ Method: 

Analyte Method vontainer I Preservation Lab 
voc SW8468260B 3 x 40 ml vial HCL Accutest 
MEE RSK 175 3x40 ml vial HCL Accutest 
TOC 9060 2x40 ml vial HCL Accutest 
Sulfide 376.1 1 x 250 ml plastic zinc acetate, sodium hydroxide Accutest 
Chi, S04 300 1 x 250 ml plastic 4°C Accutest 
Diss Fe, Mn 60108 1 x 500 ml plastic 4° c Accutest 
N02, N03, Alk 354.1, 353.2, 310.1 1 x 500 ml plastic 4'l; Accutest 

Notes: 

1:\UTC 2012\June 2012 Fietd WOfk f' rep\GW Sampling FJeld Sheets · All Wells · June 2011.xl!i 
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GROUNDWATER SAMPLE COLLECTION FIELD SHEET 

Project Name: Facility at 3200 Main, Keokuk, lA Project Number: 16530531 .00201 

Sample Number: MW·23A·2012 Personnel: 

Well: MW·23A QA/QC Sample Yes 6) 
Water Level Measurement 

Depth to Water, From Top of Riser Pipe (ft): ~ 8 ~ 
WL Date: G- 1q -1 '1... WL Time: Jf·t'3C> 

Well Development/Purging 

Date: 

Top of Screen (ft TOC) 4.70 Bottom of Screen (ft TOC) 7.50 

Well Depth, Constructed (ft) 9.50 Well Depth, Sounded (ft): 

Pump Depth (ft TOC): s-.o Method/Pump Type: Bladder Pump 

Water Level w/ Pump in (ft) (before): Q/b$ (after): 

Casing Diameter (in): 2 

Well volume above pump intake: 

((~ft x 0.78gallft) + ( c..t.?O ft • l-l.tf' ft)] X 0.17fVgal = ~gal X '3.7"} Ugal = ~L 
() . 4..t- " ·4 

System Volume = pump capacity + tubing + flow thru cell + sample bottles: 

0.5L + U.Q_tt X 0.022Uft) + 0.5L + 2.6L = l. ~ 2.. L 

*' Time 14-3 a- 14'40 t'-4 "* r t 4 S"\) I'+S's-
Temperature (°C) l. 'S'.'-1. ~ ::n. ~ lS.s..J" ~~ l 9'.s"'1> 
Conduct (mmhos/cm) ~~...!LZ.._ (S.:>' '7 )..' ....6...~..!t-_f_t_'t_~ ·-· 

~H r-. t;. ~ ~~ 6.SZ_ ~L _£,_a__ ----· -·--
D.O. (mg/1) (;), 'T ~ ,).~( o . o..fS ~ 0 -'.l' 
ORP (mv) -7 fJ.,t - 7? • ., -11. ~..- .... {;(tf;.O -ss .s 
Turbidity (NTU) A"l- ?C). ( C?-'t <-i-4. ~ Lf.() "" 
Water Level (ft) 't. "l s 4.7~ 'f:. ,.0 S: . I 1 S~"l 
Pump Rate (Umin) o.o~tv o.oac> . oeo ~0 (,).(Jo 
Volume (L) (>.'t<'O <>. ~ j. ,_ (, 6 ,.,;.. 

Sampling 
l s-uo 

Date: b - ( 5 - (L Time: I ']Oi:J- l'r Method: 

Analyte [Method [Container Preservation Lab 
voc SW8468260B 3 x 40 ml vial HCL Accutest 
MEE RSK 175 3x40 ml vial HCL Accutest 
TOC 9060 2x 40 ml vial HCL Accutest 
Sulfide 376.1 1 x 250 ml plastic zinc acetate, sodium hydroxide Accutest 
Chi, S04 300 1 x 250 ml plastic 4° C Accutest 
Diss Fe, Mn 60108 1 x 500 ml plastic 4° c Accutest 
N02, N03, Alk 354.1, 353.2, 310.1 1 x 500 ml plastic 4'(.; Accutest 

1:\lJTC 2012\June 20 12 Fietd Work Ptep\GW 5amptino Field Sheets· All wens· June 20t 1.1ds 
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GROUNDWATER SAMPLE COLLECTION FIELD SHEET 

Project Name: Facility at 3200 Main, Keokuk, lA Project Number: 16530531 .00201 

Sample Number: MW-238-2012 Personnel: TSS,, C~t( 

Well : MW-238 QA/QC Sample Yes <8 
Water Level Measurement 

Depth to Water, From Top of Riser Pipe (It): >.'17 

WL Date: 6 - I '1' I)... WL Time: ---'1--'S=--=-/=S'-----

Well Development/Purging 

Date: ' - I <1 - ll.. 

Top of Screen (It TOC) 22.60 Bottom of Screen (It TOC) 32.60 

Well Depth, Constructed (It) 34.30 Well Depth, Sounded (It): 

Pump Depth (It TOC): Method/Pump Type: Bladder Pump 

Water Level w/ Pump in (It) (before): 1 . '+ 7 (after): 2.. . S' I 

Casing Diameter (in): 2 

Well volume above pump intake: 

(( __ ft x 0.78gal/ft) + ( __ It· __ It)] X 0.17fVgal = __ gal X __ Ugal = _ _ L 

System Volume = pump capacity + tubing + flow thru cell + sample bottles: 

O.SL +( __ It X 0.022Uft) + 0.5L + 2.6L = __ L 

Time I :$"t.t-O ~$ t ~ -~~ I ( O(f' /'IS' I' l.O I c.'l..r _lJ :ro 
Temperature (0 C) _),J~ .J ... !t·,/ jq c.::-2. ut..,, I?· " 1-V- S~ J::Z• z t.. ~ ~---
Conduct (mmhos/cm) n.o <; I I':H. If IS If I)() [OJ' /1)2 'j le> :lo ......!.U..cJ __ ----
J2H 6. 'iS 7- 04- 2-1 :s ?,tO 7. 0' 7.11 .., , II 1· 0 't 
D.O. {mg/1) _] ... 't4- ~.lo 6..; I I? .I "'l z.7o ~ _£~ '.' l ORP (mv) - )..\).S" l.l. I SI -S sr.-1' ,s:, 'f1-7 1o.l. 0 73.1 
Turbidity (NTU) ,'f-.1 Y.ct .S :11.0 l. r-. .S" 11-"1 ll 2. (!·,' 7. 77 
Water Level (It) 3 ·S<i '3 · ' ~ '{ <t~ 3. 7 ;- l.f-,'fl "t." :s '-t. <;-=' ~.~3 
Pump Rate (Umin) -?..~ -~5 -')., :r . _lS .l. ... . '3S . J.s • JS 
Volume (L) (. '). s ~- S' l'-v ,.s 

I --U n..-7S' 11-f.. ~ H-U" 

Sampling 

Date: _(..:.._"'_.:.._l C,_.__ ... .!...l_'L __ Time: _.L.../ ,.._,.::::;l::;_S __ Method: 

AnaiVte IMethOCI !Container Preservation Lab 
voc SW8468260B 3 x40 mlvial HCL Accutest 
MEE ASK 175 3 x 40 ml vial HCL Accutest 
TOC 9060 2 x40ml vial HCL Accutest 
Sulfide 376.1 1 x 250 ml plastic zinc acetate, sodium hydroxide Accutest 
Chi, S04 300 1 x 250 ml plastic 4° c Accutest 
Diss Fe, Mn 60108 1 x 500 ml plastic 4° C Accutest 
N02, N03, Alk 354.1, 353.2, 310.1 1 x 500 ml plastic 4' c Accutest 

Notes: 

1:\UTC 20l2\June 2012 Fleld Wor1<. Prep\GW Samp~no Field Sneels · All Wells · June 2011.x1s 
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FORMER SHELLER-GLOBE FACILITY 
3200 MAIN STREET, KEOKUK, lA 

2011 GW MONITORING 
DATA VERIFICATION REPORT 

Laboratory: Accutest 
Data Package Number: TC 10967 
Reviewer: Joel Corley 
Peer Reviewer: Sheri Fling 
Date of Review Completion: July 26, 2012 

This review was conducted in accordance with the Quality Assurance Project Plan (QAPP) for 
the Facility at 3200 Main Street Keokuk, Iowa (URSGWC, July 1999). Nine aqueous samples 
were submitted for analysis. The review consisted of evaluation of sample-specific criteria for 
volatile organic compounds (VOCs); methane, ethane, ethane (MEE); dissolved metals, iron, 
manganese; chloride and sulfate; nitrate and nitrite; alkalinity; sulfide; and TOC as described in 
the QAPP. Quality Control (QC) limits specified in the QAPP were utilized as guidance during 
VOC data validation; however laboratory derived limits were used to evaluate performance for 
the purpose of adding qualifiers for all parameters as these were not given in the QAPP. 
Guidelines from EPA Contract Laboratory Program (CLP) National Functional Guidelines for 
Organic and Inorganic Data Review and the analytical method specifications were used as 
guidance during data validation. Ifthe QAPP, analytical method, and Functional Guidelines did 
not specify requirements related to the criterion under evaluation, the data reviewer utilized 
professional judgment to evaluate the effect of the reported item or condition on the associated 
analytical data. All uses of professional judgment are described in the data validation review 
narrative. The scope of the review has included evaluation of the sample management process, 
blank information, QA/QC results, and assessment of any laboratory parameter issues identified 
in the data package case narrative. The scope of the review did not include a detailed review of 
calibration information, compound identification or quantification, or checking for transcription 
or calculation errors. The following analytical reference methods were used: 

Analytical Reference Method 

SW846 Method 8260B 

RSK-175 

SW846 Method 60IOB 

EPA 300.0/9056 

EPA 353.2 

SM 2320B 

SM 4500S+F 

SM 53 JOB 
SW846- Test Methods for Evaluating Solid Waste, Physical/Chemical Methods 
SM - Standard Method 
EPA- Environmental Protection Agency 
TOC - Total Organic Carbon 
* - All samples for dissolved iron and maganese were filtered in the laboratory 

Analysis 

VOCs 

Methane, Ethane and Ethene 
-------1 

Dissolved metals, Iron and Maganese* 

Chloride and Sulfate 
-------1 

Nitrate and Nitrite 

Alkalinity 

Sulfide 

TOC 
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Table I lists the samples reported in this data package. Table 2 presents the results of the review of 

sample-specific parameters and the associated details. If review of any laboratory parameters was 

necessary, the associated details are included in Table 2. 

Table 1 -Sample Identification and Analysis Cross-Reference 

Field ID LabiD Sampling Date QC Designations 

MW-16 TC10967-1 6119/2012 SA 
MW-16 Filtered TC10967-1F 6119/2012 SA 
MW-17A TC10967-2 6119/2012 SA 
MW-17A Filtered TC10967-2F 6/19/2012 SA 
MW-178 TC10967-3 6119/2012 SA/MS 1 

MW-178 Filtered TC10967-3F 6/19/2012 SA 
MW-178 DUP TC10967-4 6/19/2012 FD 
MW-178 DUP Filtered TC10967-4F 6/19/2012 FD 
E8-238 TC10967-5 6/19/2012 E8 
Trip 8lank-001 TC10967-6 6119/2012 T8 

ID = Identification SA= Sample 
FD =Field duplicate MS = Matrix Spike 
MSD = Matrix Spike Duplicate EB =Equipment Blank 
TB =Trip Blank MS 1 =Methane, Ethane, Ethene 

General Usability Statement: 

-- Data are usable without qualification. 

_lL Data are usable with qualification (noted below). 

-- Some or all data are unusable for any purpose (detailed below). 

Case Narrative Summary: All site-specific samples reported in this sample delivery grou p 
e were analyzed within holding time requirements and the laboratory quality control criteria wer 

met for all quality control samples. 

Table 2- Sample Specific Data Review Summary 

QAPP 
Review Parameters Criteria Comments 

Met? 

Accuracy Evaluation 
Method blanks? Yes No contaminates were found in method blanks. 

Surrogate recoveries? Yes Laboratory-derived acceptance criteria were used by the laboratory to 
evaluate volatile organic compound (VOC) surrogate recoveries rather 
than the acceptance range presented in the QAPP (76-115%). However, 

VOCs only 
all surrogate recoveries were within laboratory-derived and QAPP 
acceptance criteria. 
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QAPP 
Review Parameters Criteria Comments 

Met? I 
LCS recoveries? Yes All recoveries were within the QAPP limits for VOCs and within 

laboratory control limits for all other parameters. I 
Matrix spike Yes . MS/MSD samples were collected at the QAPP required frequency of 

recoveries? 1 :20 samples. The non-site specific MS/MSDs reported in this data 
package were not used to assess matrix performance. Per the QAPP the I 
samples affected by MS/MSD recoveries outside evaluation criteria are 

I the MS analytes in the parent sample and field duplicate only. 

VOCs 
A site-specific MS/MSD was performed on sample MW -16. 
The MS/MSD recoveries and RPDs met QAPP (56-145% and <20% 
RPD) and laboratory quality control criteria. I 
Dissolved Metals 
A site-specific MS/MSD was conducted on sample MW -16. However, 

as the parent sample result was greater than four times the spike amount 
I 

added, the MS/MSD results are not applicable for assessing accuracy and 

precision. I 
Inorganics and Dissolved Gases 
A site-specific matrix spike analysis was performed for alkalinity, 

chloride, nitrogen-nitrate, nitrogen-nitrite, sulfate, and sulfide, on MW-I 
16. A matrix spike was also performed for methane, ethane, and ethene 

on sample MW-17B . 

TOC 
I 

A site-specific MS was conducted on sample MW -16-2011 . The MS 

recovery for TOC was within the laboratory acceptance limits . I 
Serial Dilution Yes A site-specific sample reported in another data package (10984) was 

used for the serial dilution . The serial dilution was carried out according 
to QAPP requirements for MS/MSDs spike recoveries. 

Trip Blank Yes The trip blanks were free from detectable contamination. 
I 
I 

Evaluation? 

VOCs only 

Equipment Blank Yes The equipment blank was free from detectable contamination. 

Evaluation? I 
I 

VOCs only 

I 
I 
I 
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QAPP 
Review Parameters Criteria Comments 

Met? I 
Precision Evaluation 

Laboratory duplicate Yes The laboratory performed a duplicate analysis for methane, ethane, and I 
criteria met? ethane, alkalinity , chloride, nitrogen-nitrate, nitrogen-nitrite, sulfate, 

sulfide, and total organic carbon (TOC) on sample MW-16. The RPDs 

were within the laboratory acceptance limits. I 
In, addition , all RPDs between the MS/MSDs were within the applicable 

acceptance criteria. I 
Representativeness Evaluation 

Analyses completed Yes All samples were analyzed within the holding time requirements. 

within holding time I 
limits? 

I Were sample Yes 

preservation 

requirements met? 

Field duplicate No With the two exceptions, the following applicable concentration I 
evaluation criteria dependent criterion were met for the field duplicate pair (MW -178/MW-

I met? 178 DUP) 

• MW-17B • If both results are great than Sx times the RL, RPD <30% 

• If the result for one or both analytes of the field duplicate pair 

is < Sx RL, satisfactory precision is indicated if the absolute I 
difference between the field duplicate results is < 2x RL. 

Methane and alkalinity did not meet field duplicate evaluation criteria for 

relative percent difference of < 30 (with respective RPDs of 42.4 and I 
33 .6). 

I Comparability Evaluation 
Are accuracy criteria Yes This was evaluated using the LCS, MS/MSD and surrogate recoveries. 

met? In general , acceptable accuracy was attained with respect to the 

analytical method and sample matrix. I 
Are precision criteria No This was evaluated using the field duplicate pair and MS/MSD pairs. 

met? The MS and MSD results satisfied the precision evaluation criteria. Two 

data qualifiers were assigned to reflect the imprecision in field duplicates I 
(alkalinity and methane). 

Please reference Table 3 for resultant qualification. I 
I 
I 
I 
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QAPP 
Review Parameters Criteria Comments 

Met? I 
Are measurement units No Sample analyses for 8260B and RSKSOP-147/175 are reported using 
and collection, analysis, mg/L. Laboratory QC samples are reported using ug/L. All other 
and reporting methods analyses have sample results and QC results reported in the same units . 

I 
consistent? 

Completeness Evaluation 
Sample receipt Yes The samples were received by Accutest in good condition and were I 
completeness? consistent with the accompanying chain-of-custody form (COC). The 

cooler temperature upon receipt at the Accutest Houston laboratory was 
4.6°; within the recommended ( 40 CFR Part 136< 6 degrees Celcius 
ceq. I 

Were results received Yes 

for all samples? I 
Are any data qualified No 

I as unusable? 

Sensitivity Evaluation 
Were project-required Yes There are no instances of non-detectable results with elevated reporting 

RLs obtained? limits in this data set. Only detectable concentrations were reported for 

all results reported from dilutions. 
I 

Trace level detections, reported between the method detection limit 

(MDL) and the reporting limit (RL) have been qualified as estimated (J). I 
I 

SamplingiD Parameter Analyte Qualification 

I MW-17B 8260B Vinyl Chloride J 

MW-17B-DUP 8260B Vinyl Chloride J 

Review of Laboraton Performance Parameters 
Instrument tuning? NR I 
Initial calibration? NR 

Continuing NR I 
calibration? 

I Compound NR 

identification? 

Compound NR 

quantitation? 
I 
I TIC evaluation? NA 

I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Review Parameters 

Laboratory assigned 
qualifiers? 

%=Percent 
<= Less than 
C = Celsius 
COC = Chain of Custody 
J = Estimated detected 

QAPP 
Criteria 

Met? 

Yes 

MS = Matnx Sptke 
MSD =Matrix Spike Duplicate 
NA = Not Applicable 
NR =Not Required 
QA = Quality Assurance 

LCS = Laboratory Control Sample 
mg/L =milligrams per Liter 

QAPP =Quality Assurance Project Plan 
QC = Quality Control 

Comments 

RL = Reportmg Ltmtt 
RPD =Relative Percent Difference 
SDG =Sample Delivery Group 
TOC =Total Organic Carbon 
ug/L = micrograms per Liter 
UJ =Estimated nondetect 
VOC =Volatile Organic Compounds 

Table 3-Field Duplicate Qualification 

Sampling ID Duplicate ID Parameter Analyte Qualification 

RSK-175 Methane l 
MW-17 MW-176 

2320 Alkalinity l 

ID = Identification 
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FORMER SHELLER-GLOBE FACILITY 
3200 MAINT STREET, KEOKUK, IOWA 
2012 GROUNDWATER MONITORING 

DATA VERIFICATION REPORT 

Laboratory: Accutest 
Data Package Numbers: T710984 
Reviewer: Joel Corley 
Peer Reviewer: Sheri Fling 
Date Review Completed: July 26, 2012 

This review was conducted in accordance with the Quality Assurance Project Plan (QAPP) for 
the Facility at 3200 Main Street Keokuk, Iowa (URSGWC, July 1999). Four aqueous samples 
and one trip blank were submitted for analysis. The review consisted of evaluation of sample­
specific criteria for volatile organic compounds (VOCs); methane, ethane, ethane (MEE); 
dissolved metals, iron, manganese; chloride and sulfate; nitrate and nitrite; alkalinity; sulfide; 
and TOC as described in the QAPP. Quality Control (QC) limits specified in the QAPP were 
utilized as guidance during VOC data validation; however laboratory derived limits were used to 
evaluate performance for the purpose of adding qualifiers for all parameters as these were not 
given in the QAPP. Guidelines from EPA Contract Laboratory Program (CLP) National 
Functional Guidelines for Organic and Inorganic Data Review and the analytical method 
specifications were used as guidance during data validation. Ifthe QAPP, analytical method, 
and Functional Guidelines did not specify requirements related to the criterion under evaluation, 
the data reviewer utilized professional judgment to evaluate the effect of the reported item or 
condition on the associated analytical data. All uses of professional judgment are described in 
the data validation review narrative. The scope of the review has included evaluation of the 
sample management process, blank information, QA/QC results, and assessment of any 
laboratory parameter issues identified in the data package case narrative. The scope of the 
review did not include a detailed review of calibration information, compound identification or 
quantification, or checking for transcription or calculation errors. The following analytical 
reference methods were used: 

Analytical Reference Method 

SW846 Method 8260B 

RSK-175 

SW846 Method 6010B 

EPA 300.0/9056 

EPA 353.2 

SM 2320B 

SM 4500S+F 

SM 53 lOB 
SW846- Test Methods for Evaluatmg Sohd Waste, Physical/Chemical Methods 
SM- Standard Method 
EPA- Environmental Protection Agency 
TOC - Total Organic Carbon 
* -All samples for dissolved iron and maganese were filtered in the laboratory 

Analysis 

VOCs 

Methane, Ethane and Ethene 

Dissolved metals, Iron and Maganese* 

Chloride and Sulfate 

Nitrate and Nitrite 

Alkalinity 

Sulfide 

TOC 
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Table 1 lists the samples reported in this data package. Table 2 presents the results of the review of 
sample-specific parameters and the associated details. If review of any laboratory parameters was 
necessary, the associated details are included in Table 2. 

Table 1- Sample Identification and Analysis Cross-Reference 

Field ID LabiD Sampling Date QC Designations 

MW-19 TC10984-1 6/19/2012 SA/MS 1 

MW-19 TC10984-IF 6119/2012 SA/MS2 

MW-23A TC10984-2 6119/2012 SA 
MW-23A TC10984-2F 6119/2012 SA 
MW-23B TC1 0984-3 6/19/2012 SA 
MW-23B TC10984-3F 6/19/2012 SA 
TRIP BLANK-002 TC10984-4 6/19/2012 TB 

SA= Sample FD - F1eld duplicate MS - Matnx Sp1ke 

TB =Trip Blank EB = Equ ipment Blank MSD = Matrix Spike Duplicate 

MS 1 = Volatile organic compounds; methane, ethane, ethane; alkalinity; nitrogen-nitrate, nitrogen-nitrite; sul fate; total organic carbon 

MS2 = metals 

General Usability Statement: 

Data are usable without qualification. 
__1L_ Data are usable with qualification (noted below). 

Some or all data are unusable for any purpose (detailed below). 

Case Narrative Summary: It was indicated in the laboratory case narrative that all samples 
reported in this sample delivery group were analyzed within holding time requirements and the 
laboratory quality control criteria were met for all quality control samples. 

Table 2- Sample Specific Data Review Summary 

QAPP 
Review Parameters Criteria Comments 

Met? 

Accuracy Evaluation 
Method blanks? Yes No contaminants were detected in method blanks; therefore, 

qualification of data was not required. 

Surrogate recoveries? Yes Laboratory-derived acceptance criteria were used by the 
laboratory to evaluate volatile organic compound (VOC) surrogate 
recoveries rather than the acceptance range presented in the QAPP 

VOCs only 
(76-115%) since the laboratory-derived limits were tighter. 
However, all surrogate recoveries were within laboratory-derived 
and QAPP acceptance criteria. 
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QAPP 
Review Parameters Criteria Comments 

Met? I 
LCS recoveries? Yes All recoveries were within the QAPP limits for VOCs and within 

laboratory control limits for all other parameters. I 
Matrix spike recoveries? Yes MSIMSD samples were collected at the QAPP required frequency 

of I :20 samples. The non-site specific MS/MSDs reported in this 
data package were not used to assess matrix performance. Per the I 
QAPP the samples affected by MSIMSD recoveries outside 
evaluation criteria are the MS analytes in the parent sample and 
field duplicate only. I 
VOCs 
A site-specific MSIMSD was performed on sample MW-19.The 
MSIMSD recoveries and RPDs met QAPP (56-145% and <20% I 
RPD) and laboratory quality control criteria. 

Dissolved Metals 
A site-specific MS/MSD was conducted on sample MW-19. I 
The MS/MSD recovery for metals analysis met laboratory quality 

control criteria. I 
Inorganics 
A site-specific MS was performed for alkalinity, chloride, 

nitrogen-nitrate, nitrogen-nitrite, and sulfate on MW -19. 
I 

Total Organic Carbon (TOC) 
A site-specific MS was conducted on sample MW -19 for TOC. I 
The MS recovery for TOC on sample MW -19 met laboratory 

I quality control criteria. 

Dissolved Gas 
A site-specific MS was conducted on sample MW -19 for 

dissolved gases. The MS recovery for dissolved gas analysis on I 
sample MW-19 met laboratory quality control criteria. 

Serial Dilution Yes A serial dilution was performed on sample MW-19. Only the 

results that were greater than 50 times their respective instrument I 
(Dilution Test) detection limits (IDLs) are appropriate for comparison to the 

I evaluation criterion. Therefore, the dilution test cannot be 

evaluated down to the lDL for iron on sample MW-19. 

Manganese was within the method acceptance criteria (< I 0 

percent difference). 

No further action is considered necessary. I 
I 
I 
I 
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QAPP 

I Review Parameters Criteria Comments 
Met? 

Trip Blank Evaluation? Yes The trip blank was free from detectable contamination. 

VOCs only 
I 

Equipment Blank Not No equipment blank sample was submitted for analysis . 
Evaluation? Applicable I 

I VOCs only 

Precision Evaluation 
Laboratory duplicate Yes No site-specific samples were selected by the laboratory for 
criteria met? duplicate analysis. I 

I The RPDs between the MS/MSDs for duplicate measurements 

(regular laboratory duplicates and spiked duplicates) were within 

the applicable acceptance criteria for VOCs and metals. 

Representativeness Evaluation I 
Analyses completed Yes All samples were analyzed within the holding time requirements. 
within holding time 

limits? I 
Were sample preservation Yes 

requirements met? I 
Field duplicate evaluation Not A field duplicate was not collected and reported in this SDG. 
criteria met? Applicable However, field duplicates were collected and reported with other 

site SDGs and were analyzed at the QAPP-specified frequency, I 
1:20. 

I Comparability Evaluation 
Are accuracy criteria met? Yes This was evaluated using the LCS, MS/MSD and surrogate 

recoveries. In general, acceptable accuracy was attained with 

respect to the analytical method and sample matrix. I 
Are precision criteria met? Yes This was evaluated using the laboratory duplicate pairs and 

MS/MSD pairs. The laboratory duplicate pairs MS and MSD 

results satisfied the precision evaluation criteria. I 
I 
I 
I 
I 
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QAPP 
Review Parameters Criteria Comments 

Met? I 
Are measurement units and Yes Sample analyses for 8260B and RSKSOP-147/ 175 are reported 
collection, analysis, and using mg/L. Laboratory QC samples are reported using ug!L. All 
reporting methods other analyses have sample results and QC results reported in the 

I 
consistent? same units. 

Completeness Evaluation 
Sample receipt Yes The samples were received by Accutest in good condition and I 
completeness? were consistent with the accompanying chain-of-custody form 

(COC). The cooler temperature upon receipt at the Accutest 
Houston laboratory was 5.5 degrees Celsius (0 C), within the I 
recommended < 6 oc temperature ( 40 CFR Part 136). 

Were results received for Yes 

all samples? I 
Are any data qualified as Yes Carbon tetrachloride detected in MW -19 and its corresponding 

unusable? MS/MSD were qualified J as a numerical approximation. No 

further explanation is given, and all criterion appear to have been I 
met. 

Sensitivity Evaluation 
Were project-required RLs Yes There are no instances of non-detectable results with elevated 

I 
obtained? reporting limits in this data set. Detectable concentrations were 

reported for all results reported from dilutions. I 
Trace level detections, reported between the method detection 

limit (MDL) and the reporting limit (RL) have been qualified as 

estimated (J). I 
Review of Laboratory Performance Parameters 

Instrument tuning? NR 

Initial calibration? NR 
I 
I Continuing calibration? NR 

Compound identification? NR 

I Compound quantitation? NR 

TIC evaluation? NA 

I Laboratory assigned Yes 

qualifiers? 

I 
I 
I 
I 
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%=Percent 
< =Less than 
C =Celsius 
COC = Chain of Custody 
J = Estimated detected 
LCS =Laboratory Control Sample 
mg/L =milligrams per Liter 

MS = Matrix Spike 
MSD =Matrix Spike Duplicate 
NA =Not Applicable 
NR =Not Required 
QA =Quality Assurance 
QAPP =Quality Assurance Project Plan 
QC =Quality Control 

RL = Reporting Limit 
RPD = Relative Percent Difference 
SDG = Sample Delivery Group 
TOC =Total Organic Carbon 
ug/L = micrograms per Liter 
UJ = Estimated nondetect 
VOC = Volatile Organic Compounds 
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FORMER SHELLER-GLOBE FACILITY 
3200 MAIN STREET, KEOKUK, IOWA 

2012 GROUNDWATER 
DATA VERIFICATION REPORT 

Laboratory: Accutest 
Data Package Numbers: TC11086 
Reviewer: Joel Corley 
Peer Reviewer: Sheri Fling 
Date Review Completed: July 26, 2012 

This review was conducted in accordance with the Quality Assurance Project Plan (QAPP) for 
the Facility at 3200 Main Street Keokuk, Iowa (URSGWC, July 1999). Five aqueous samples 
and one trip blank were submitted for analysis. The review consisted of evaluation of sample­
specific criteria for volatile organic compounds (VOCs); methane, ethane, ethane (MEE); 
dissolved metals, iron, manganese; chloride and sulfate; nitrate and nitrite; alkalinity; sulfide; 
and TOC as described in the QAPP. Quality Control (QC) limits specified in the QAPP were 
utilized as guidance during VOC data validation; however laboratory derived limits were used to 
evaluate performance for the purpose of adding qualifiers for all parameters as these were not 
given in the QAPP. Guidelines from EPA Contract Laboratory Program (CLP) National 
Functional Guidelines for Organic and Inorganic Data Review and the analytical method 
specifications were used as guidance during data validation. If the QAPP, analytical method, 
and Functional Guidelines did not specify requirements related to the criterion under evaluation, 
the data reviewer utilized professional judgment to evaluate the effect of the reported item or 
condition on the associated analytical data. All uses of professional judgment are described in 
the data validation review narrative. The scope of the review has included evaluation ofthe 
sample management process, blank information, QA/QC results, and assessment of any 
laboratory parameter issues identified in the data package case narrative. The scope of the 
review did not include a detailed review of calibration information, compound identification or 
quantification, or checking for transcription or calculation errors. The following analytical 
reference methods were used: 

Analytical Reference Method 

SW846 Method 82608 

RSK-175 

SW846 Method 60108 

EPA 300.0/9056 

EPA 353.2 

SM 23208 

SM 4500S+F 

SM 53108 
SW846- Test Methods for Evaluatmg Solid Waste, Phystcal/Chemtcal Methods 
SM - Standard Method 
EPA- Environmental Protection Agency 
TOC- Total Organic Carbon 
* -All samples for di ssolved iron and magnesium were filtered in the laboratory 

Analysis 

VOCs 

Methane, Ethane and Ethene 

Dissolved metals, Iron and Magnesium* 

Chloride and Sulfate 

Nitrate and Nitrite 

Alkalinity 

Sulfide 

TOC 
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Table 1 lists the samples reported in this data package. Table 2 presents the results of the review of 
sample-specific parameters and the associated details. If review of any laboratory parameters was 
necessary, the associated details are included in Table 2. 

Table 1 - Sample Identification and Analysis Cross-Reference 

Field ID 

MW-6A 
MW-6A 

MW-7 

MW-7 

MW-10 

MW-10 

MW-10A 

MW-10A 

EB-10 

Trip Blank 004 
SA - Sample 

TB = Trip Blank 

LabiD 

TC11086-1 
TC11086-1F 

TC11086-2 

TC11086-2F 

TC11086-3 

TC11086-3F 

TC11086-4 

TC11086-4F 

TC11086-5 

TC11086-6 
FD - F1eld duphcate 

EB = Equipment Blank 

Sampling Date 

6/20/2012 
6/20/2012 

6/20/2012 

6/20/2012 

6/20/2012 

6/20/2012 

6/20/2012 

6/20/2012 

6/20/2012 

6/20/2012 
MS- Matnx Sp1ke 

MS 1=Nitrate, Nitrite 

QC Designations 

SA 
SA 

SA/MS 1 

SA 

SA 

SA 

SA 

SA 

EB 

TP 
MSD - Matnx Sp1ke Duphcate 

General Usability Statement: 

__lL_ Data are usable without qualification. 
Data are usable with qualification (noted below). 
Some or all data are unusable for any purpose (detailed below). 

Case Narrative Summary: All site-specific samples reported in this sample delivery group 
were analyzed within holding time requirements and the laboratory quality control criteria were 
met for all quality control samples. 

Table 2 -Sample Specific Data Review Summary 

Review 
QAPP 

Parameters 
Criteria Comments 

Met? 

Accuracy Evaluation 
Method blanks? Yes No contaminants were detected in method blanks; therefore, qualification 

of data was not required. 

Surrogate Yes Laboratory-derived acceptance criteria were used by the laboratory to 

recoveries? evaluate volatile organic compound (VOC) surrogate recoveries rather than 

the acceptance range presented in the QAPP (76-115%) since the 

laboratory-derived limits were tighter. However, all surrogate recoveries 

VOCs only 
were within laboratory-derived and QAPP acceptance criteria. 



I 
I 

Review 
QAPP 

Criteria Comments 
Parameters 

Met? I 
LCS recoveries? Yes All recoveries were within the QAPP limits for VOCs and within 

laboratory control limits for all other parameters. I 
Matrix spike Yes MS/MSD samples were collected at the QAPP required frequency of I :20 

recoveries? samples. The non-site specific MS/MSDs reported in this data package 
were not used to assess matrix performance. Per the QAPP the samples I 
affected by MS/MSD recoveries outside evaluation criteria are the MS 
analytes in the parent sample and field duplicate only. 

VOCs 
I 

No MS/MSDs were performed using site-specific VOCs for this data 
package. I 
Dissolved Metals 

No MS/MSDs were performed using site-specific dissolved metals for this 
data package. I 
Inorganics 

A site-specific matrix spike analysis was performed for -nitrate as nitrogen 

and nitrite as nitrogen on MW-7. I 
TOC 

No MS/MSDs were performed using site-specific TOC samples for this I 
data package. 

Dissolved Gas 

No MS/MSDs were performed using site-specific dissolved gases for I 
samples within this data package. 

Serial Dilution Yes A non-site specific sample was used for the serial dilution . I 
Metals Only 

Trip Blank Yes The trip blank was free from detectable contamination. I 
Evaluation? 

I VOCs Only 

Equipment Blank Yes The equipment blank was free from detectable contamination. 

Evaluation? I 
Precision Evaluation 

Laboratory Yes The laboratory performed a duplicate analysis for nitrate, and nitrite using 

duplicate criteria sample MW-7. The RPDs were within the laboratory acceptance limits. I 
met? 

I 
I 
I 
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Review 
QAPP 

Parameters 
Criteria Comments 

Met? I 
Representativeness Evaluation 

Analyses Yes All samples were analyzed within the holding time requirements. I 
completed within 

holding time 

limits? I 
Were sample Yes 

preservation 

requirements met? I 
Field duplicate Not A field duplicate was not collected and reported in this SDG. However, 

evaluation criteria field duplicates were collected and reported with other sites in this I 
met? Applicable sampling event and were analyzed at the QAPP-specified frequency. 

Comparability Evaluation 
Are accuracy Yes This was evaluated using the LCS, MS/MSD and surrogate recoveries . In 

I 
criteria met? general, acceptable accuracy was attained with respect to the analytical 

method and sample matrix. I 
Are precision Yes This was evaluated using the laboratory duplicate pairs and MS/MSD 

criteria met? pairs. The laboratory duplicate pairs MS and MSD results satisfied the 

precision evaluation criteria. I 
Are measurement No Sample analyses for 8260B and RSKSOP-147/175 are reported using 
units and collection, mg/L. Laboratory QC samples are reported using ug/L. All other analyses 
analysis, and have sample results and QC results reported in the same units. I 
reporting methods 
consistent? 
Completeness Evaluation I 

Sample receipt Yes The samples were received by Accutest in good condition and were 

completeness? consistent with the accompanying chain-of-custody form (COC). The 
cooler temperatures upon receipt at the Accutest Houston laboratory was 
2.2 degrees Celsius (0 C); within the recommended < 6 oc temperature ( 40 I 
CFR Part 136). 

I Were results Yes 
received for all 

samples? 

Are any data Yes 

qualified as I 
unusable? 

I Sensitivity Evaluation 
Were project- Yes There are no instances of non-detectable results with elevated reporting 

required RLs limits in this data set. Detectable concentrations were reported for all 

obtained? results reported from dilutions. I 
I 
I 
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Review 
QAPP 

Parameters 
Criteria Comments 

Met? 

Several analytes had detectable concentrations above the Method Detection 

Limit (MDL), however, these fell below the Reporting Limit (RL); as a 

result they were qualified as J, a numerical approximation . These analytes 

are listed in the table below. 

SamplingiD Parameter Analyte Qualification 

I, 1-Dichloroethane J 
MW-7 8260B 

I ,2-Dichloroethane J 

Benzene J 

MW-10 8260B Carbon disulfide J 

trans-! ,2-Dichloroethylene J 

Benzene J 

MW-IOA 8260B I ,2-Dichloroethene (total) J 

Vinyl chloride J 

Review of Laboratory Performance Parameters 
Instrument tuning? 

Initial calibration? 

Continuing 

calibration? 

Compound 

identification? 

Compound 

quantitation? 

TIC evaluation? 

Laboratory 

assigned 

qualifiers? 

%=Percent 
<= Less than 
C = Celsius 
COC = Chain of Custody 
J = Estimated detected 

NR 

NR 

NR 

NR 

NR 

NA 

Yes 

LCS = Laboratory Control Sample 
mg/L = milligrams per Liter 

MS = Matnx Spike 
MSD =Matrix Spike Duplicate 
NA =Not Applicable 
NR =Not Required 
QA =Quality Assurance 
QAPP = Quality Assurance Project Plan 
QC =Quality Control 

RL = Reportmg Limit 
RPD = Relative Percent Difference 
SDG = Sample Delivery Group 
TOC =Total Organic Carbon 
ug/L = micrograms per Liter 
UJ = Estimated nondetect 
VOC = Volatile Organic Compounds 
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FORMER SHELLER-GLOB FACILITY 
3200 MAIN STREET, KEOKUK, IOWA 
2012 GROUNDWATER MONITORING 

DATA VERIFICATION REPORT 

Laboratory: Accutest 
Data Package Numbers: T7111 03 
Reviewer: Joel Corley 
Peer Reviewer: Sheri Fling 
Date Review Completed: July 26, 2012 

This review was conducted in accordance with the Quality Assurance Project Plan (QAPP) for 
the Facility at 3200 Main Street Keokuk, Iowa (URSGWC, July 1999). Four aqueous samples 
were submitted for analysis. The review consisted of evaluation of sample-specific criteria for 
volatile organic compounds (VOCs); methane, ethane, ethane (MEE); dissolved metals, iron, 
manganese; chloride and sulfate; nitrate and nitrite ; alkalinity; sulfide; and TOC as described in 
the QAPP. Quality Control (QC) limits specified in the QAPP were utilized as guidance during 
VOC data validation; however laboratory derived limits were used to evaluate performance for 
the purpose of adding qualifiers for all parameters as these were not given in the QAPP. 
Guidelines from EPA Contract Laboratory Program (CLP) National Functional Guidelines for 
Organic and Inorganic Data Review and the analytical method specifications were used as 
guidance during data validation. If the QAPP, analytical method, and Functional Guidelines did 
not specify requirements related to the criterion under evaluation, the data reviewer utilized 
professional judgment to evaluate the effect of the reported item or condition on the associated 
analytical data. All uses of professional judgment are described in the data validation review 
narrative. The scope of the review has included evaluation of the sample management process, 
blank information, QA/QC results, and assessment of any laboratory parameter issues identified 
in the data package case narrative. The scope of the review did not include a detailed review of 
calibration information, compound identification or quantification, or checking for transcription 
or calculation errors. The following analytical reference methods were used: 

Analytical Reference Metbod 

SW846 Method 8260B 

RSK-175 

SW846 Method 60IOB 

EPA 300.0/9056 

EPA 353 .2 

SM 2320B 

SM 4500S+F 

SM 53 JOB 
SW846 - Test Methods for Evaluatmg Sohd Waste, Phys Jcai/ChemJcal Methods 
SM - Standard Method 
EPA- Environmental Protection Agency 
TOC- Total Organic Carbon 
• -All samples for di ssolved iron and magnesium were filtered in the laboratory 

Analysis 

VOCs 

Methane, Ethane and Ethene 

Dissolved metals, Iron and Magnesium* 

Chloride and Sulfate 

Nitrate and Nitrite 

Alkalinity 

Sulfide 

TOC 
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Table I lists the samples reported in this data package. Table 2 presents the results of the review of 

sample-specific parameters and the associated details. If review of any laboratory parameters was 

necessary, the associated details are included in Table 2. 

Table 1 - Sample Identification and Analysis Cross-Reference 

Field ID LabiD Sampling Date QC Designations 

MW-20 TCI1103-1 6/20/2012 SA/MS 1//MS/MSD2 

MW-20 TC11103-1F 6/21/2012 SA 
MW-1 TC11103-2 6/22/2012 SA 
MW-1 TC11103-2F 6/23/2012 SA 
MW-2R TC11103-3 6/24/2012 SA 
MW-2R TC11103-3F 6/25/2012 SA 
MW-3 TC11103-4 6/26/2012 SA 
MW-3 TC11103-4F 6/27/2012 SA 
BLANK-003 TCIII03-5 6/28/2012 TB 

SA- Sample FD - F1eld duphcate MS - Matnx Sp1ke MSD - Matnx Sp1ke Duphcate 
TB =Trip Blank EB = Equipment Blank VOCs =Volatile Organic Compounds 

MS 1
- Nitrogen-Nitrate, Nitrogen-Nitrite MS/MSD2

- VOCs 

General Usability Statement: 

___lL Data are usable without qualification. 

Data are usable with qualification (noted below). 
__ Some or all data are unusable for any purpose (detailed below). 

Case Narrative Summary: It was indicated in the laboratory case narrative that all samples 
reported in this sample delivery group were analyzed within holding time requirements and the 
laboratory quality control criteria were met for all quality control samples. 

Table 2- Sample Specific Data Review Summary 

QAPP 

Review Parameters Criteria Comments 
Met? 

Accuracy Evaluation 
Method blanks? No With one exception, no target analytes were detected in the 

method blank. Hexane was found in the VOC method blank at 

0.72 ug/L. Hexane was not detected in associated samples; 

therefore, qualification of data was not required . 

Surrogate recoveries? Yes Laboratory-derived acceptance criteria were used by the 

laboratory to evaluate volatile organic compound (VOC) surrogate 

recoveries rather than the acceptance range presented in the 

VOCs only 
QAPP(76-115%). However, all surrogate recoveries were within 

laboratory-derived and QAPP acceptance criteria. 
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QAPP 
Review Parameters Criteria Comments 

Met? I 
LCS recoveries? Yes All recoveries were within the QAPP limits for VOCs within 

laboratory control limits for all other parameters. I 
Matrix spike recoveries? Yes MS/MSD samples were collected at the QAPP required frequency 

of I :20 samples. The non-site specific MS/MSDs reported in this 
data package were not used to assess matrix performance. Per the I 
QAPP the samples affected by MS/MSD recoveries outside 
evaluation criteria are the MS analytes in the parent sample and 
field duplicate only. I 
VOCs 
A site-specific MS/MSD was performed on sample MW-20. The 
MS/MSD recoveries and RPDs met QAPP (56-145% and <20% I 
RPD) and laboratory quality control criteria. 

Dissolved Metals 
No site-specific MS/MSD recovery analysis was carried out for 

I 
I 

metals . 

Inorganics 
MW-20 
The MS/MSD recovery for nitrogen-nitrate, and nitrogen-nitrite 

met laboratory quality control criteria. I 
A site-specific matrix spike analysis was performed nitrogen-

I nitrate and nitrogen-nitrite on MW-20. 

TOC 
No site-specific MS/MSD recovery analysis was carried out for 

TO C. I 
Dissolved Gas 
No site-specific MS/MSD recovery analysis was performed for 

dissolved gas. I 
I 

Serial Dilution Yes A non-site specific sample was used for the serial dilution. The 

serial dilution was carried out according to QAPP requirements for 
Metals only MS/MSDs spike recoveries . 

Trip Blank Evaluation? Yes The trip blank was free from detectable contamination. 

VOCs only I 
Equipment Blank Not The equipment blank sample was not submitted for analysis. 
Evaluation? Applicable I 

I 
I 
I 
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QAPP 

I Review Parameters Criteria Comments 
Met? 

I Precision Evaluation 
Laboratory duplicate Yes The laboratory performed a duplicate analysis of a site-specific 

criteria met? sample for nitrogen-nitrate, and nitrogen-nitrite using sample 

I MW-20. 

All RPDs for duplicate measurements (regular laboratory 

I 
duplicates and spiked duplicates) were within acceptance criteria. 

Representativeness Evaluation 
Analyses completed Yes All samples were analyzed within the holding time requirements. 

I within holding time 

limits? 

I 
Were sample preservation Yes 

requirements met? 

Field duplicate evaluation Not A field duplicate was not collected and reported in this SDG. 

I criteria met? Applicable However, field duplicates were collected and reported with other 

site SDGs and were analyzed at the QAPP-specified frequency, 

1:20. 

I Comparability Evaluation 
Are accuracy criteria met? Yes This was evaluated using the LCS, MSIMSD and surrogate 

I 
recoveries. In general, acceptable accuracy was attained with 

respect to the analytical method and sample matrix. 

I 
Are precision criteria met? Yes This was evaluated using the laboratory duplicate pairs and 

MS/MSD pairs. The laboratory duplicate pairs MS and MSD 

results satisfied the precision evaluation criteria. 

I Are measurement units and No Sample analyses for 8260B and RSKSOP-1471175 are reported 
collection, analysis, and using mg/L. Laboratory QC samples are reported using ug/L. All 
reporting methods other analyses have sample results and QC results reported in the 
consistent? same units. 

I Completeness Evaluation 
Sample receipt No The samples were received by Accutest in good condition and 

completeness? were consistent with the accompanying chain-of-custody form 

I 
(COC). The cooler temperature upon receipt at the Accutest 
Houston laboratory was 3.6 degrees Celsius (0 C); within the 
recommended < 6 oc temperature ( 40 CFR Part 136). 

Were results received for Yes 

I all samples? 

Are any data qualified as No 

I unusable? 

I 
I 
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QAPP 
Review Parameters Criteria Comments 

Met? 

Sensitivity Evaluation 
Were project-required RLs Yes There are no instances of non-detectable results with elevated 

obtained? reporting limits in this data set. Only detectable concentrations 

were reported for all results reported from dilutions. 

Trace level detections, reported between the method detection 
limit (MDL) and the reporting limit (RL) have been qualified as 

estimated (J). 

Review of Laboratory Performance Parameters 
Instrument tuning? 

Initial calibration? 

Continuing calibration? 

Compound identification? 

Compound quantitation? 

TIC evaluation? 

Laboratory assigned 

qualifiers? 

%=Percent 
<=Less than 
C =Celsius 
COC = Chain of Custody 
J = Estimated detected 
LCS = Laboratory Control Sample 
mg/L = milligrams per Liter 

NR 

NR 

NR 

NR 

NR 

NA 

Yes 

MS = Matnx Sp1ke 
MSD =Matrix Spike Duplicate 
NA =Not Applicable 
NR =Not Required 
QA = Quality Assurance 
QAPP =Quality Assurance Project Plan 
QC = Quality Control 

RL = Reportmg L1m1t 
RPD = Relative Percent Difference 
SDG = Sample Delivery Group 
TOC =Total Organic Carbon 
ug/L =micrograms per Liter 
UJ = Estimated nondetect 
YOC = Volatile Organic Compounds 
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FORMER SHELLER-GLOBE FACILITY 
3200 MAINT STREET, KEOKUK, IOWA 

2012 GROUNDWATER 
DATA VERIFICATION REPORT 

Laboratory: Accutest 
Data Package Numbers: TC11159 
Reviewer: Joel Corley 
Peer Reviewer: Sheri Fling 
Date Review Completed: July 26, 2012 

This review was conducted in accordance with the Quality Assurance Project Plan (QAPP) for 
the Facility at 3200 Main Street Keokuk, Iowa (URSGWC, July 1999). Five aqueous samples 
and one trip blank were submitted for analysis. The review consisted of evaluation of sample­
specific criteria for volatile organic compounds (VOCs); methane, ethane, ethane (MEE); 
dissolved metals, iron, manganese; chloride and sulfate; nitrate and nitrite ; alkalinity; sulfide; 
and TOC as described in the QAPP. Quality Control (QC) limits specified in the QAPP were 
utilized as guidance during VOC data validation; however laboratory derived limits were used to 
evaluate performance for the purpose of adding qualifiers for all parameters as these were not 
given in the QAPP. Guidelines from EPA Contract Laboratory Program (CLP) National 
Functional Guidelines for Organic and Inorganic Data Review and the analytical method 
specifications were used as guidance during data validation. If the QAPP, analytical method, 
and Functional Guidelines did not specify requirements related to the criterion under evaluation, 
the data reviewer utilized professional judgment to evaluate the effect of the reported item or 
condition on the associated analytical data. All uses of professional judgment are described in 
the data validation review narrative. The scope ofthe review has included evaluation ofthe 
sample management process, blank information, QA/QC results , and assessment of any 
laboratory parameter issues identified in the data package case narrative. The scope of the 
review did not include a detailed review of calibration information, compound identification or 
quantification, or checking for transcription or calculation errors. The following analytical 
reference methods were used : 

Analytical Reference Method 

SW846 Method 82608 

RSK-175 

SW846 Method 60108 

EPA 300.0/9056 

EPA 353.2 

SM 23208 

SM 4500S+F 

SM 53108 
SW846 - Test Methods fo r Evaluatmg Sohd Waste, Phys Jcal/ChemJcal Methods 
SM - Standard Method 
EPA - Environmental Protection Agency 
TOC- Total Organic Carbon 
• - All samples fo r di ssolved iron and magnesium were filtered in the laboratory 

Analysis 

VOCs 

Methane, Ethane and Ethene 

Dissolved metals, Iron and Magnesium* 

Chloride and Sulfate 

Nitrate and Nitrite 

Alkalinity 

Sulfide 

TOC 
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Table 1 lists the samples reported in this data package. Table 2 presents the results of the review of 

sample-specific parameters and the associated details. If review of any laboratory parameters was 

necessary, the associated details are included in Table 2. 

Table 1- Sample Identification and Analysis Cross-Reference 

Field ID LabiD Sampling Date QC Designations 

MW-13 TC11159-l 6/2112012 SA 
MW-13 TC11159-IF 6/21 /2012 SA 
MW-13-DUP TC11159-2 6/21 /2012 FD 
MW-13-DUP TCIII59-2F 6/21/2012 FD 
MW-13A TCIII59-3 6/21/2012 SA 
MW-13A TC11159-3F 6/21 /2012 SA 
MW-138 TCIII59-4 6/21 /2012 SA 
MW-138 TC11159-4F 6/21 /2012 SA 
E8-13 TCIII59-5 6/21/2012 E8 

SA- Sample FD - Field duplicate MS-Matnx Spike MSD - Matnx Spike Duplicate 
EB =Equ ipment Blank 

General Usability Statement: 

___lL_ Data are usable without qualification. 

Data are usable with qualification (noted below). 

Some or all data are unusable for any purpose (detailed below). 

Case Narrative Summary: All site-specific samples reported in this sample delivery group 
were analyzed within holding time requirements and the laboratory quality control criteria were 
met for all quality control samples. 
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Review Parameters 

Accuracy Evaluation 
Method blanks? 

Surrogate recoveries? 

VOCs Only 

LCS recoveries? 

Matrix spike recoveries? 

Serial Dilution 

Metals only 

Table 2- Sample Specific Data Review Summary 

QAPP 
Criteria 

Met? 

No 

Yes 

Yes 

Yes 

Yes 

Comments 

With one exception, no target analytes were detected in the 

method blank. Hexane was found in the VOC method blank at 

0.72 ug/L. Hexane was not detected in associated samples; 

therefore, qualification of data was not required. 

Laboratory-derived acceptance criteria were used by the laboratory 

to evaluate volatile organic compound (VOC) surrogate recoveries 

rather than the acceptance range presented in the (QAPP) (76-

115%). However, all surrogate recoveries were within laboratory­

derived and QAPP acceptance criteria. 

All recoveries were within the QAPP limits for VOCs and within 

laboratory control limits for all other parameters. 

MS/MSD samples were collected at the QAPP required frequency 
of I :20 samples. The non-site specific MS/MSDs reported in this 
data package were not used to assess matrix performance. Per the 
QAPP the samples affected by MS/MSD recoveries outside 
evaluation criteria are the MS analytes in the parent sample and 
field duplicate only. 

VOCs 
No MS/MSDs were performed using site-specific VOCs for this 
data package. 

Dissolved Metals 
No MS/MSDs were performed using site-specific dissolved metals 
for this data package. 

lnorganics 
An inorganic site-specific sample was not used as a MS/MSD for 

this data package. 

TOC 

No MS/MSDs were performed using site-specific TOC samples 
for this data package. 

Dissolved Gas 
No MS/MSDs were performed using site-specific dissolved gases 

for samples within this data package. 

A non-site specific sample was used for the serial dilution. 
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QAPP 
Review Parameters Criteria 

Met? 

Trip Blank Evaluation? Not 
Applicable 

VOCs only 

Equipment Blank Yes 

Evaluation? 

Precision Evaluation 
Laboratory duplicate Not 

criteria met? Applicable 

Representativeness Evaluation 
Analyses completed Yes 

within holding time 

limits? 

Were sample preservation Yes 

requirements met? 

Field duplicate evaluation No 

criteria met? 

Comparability Evaluation 
Are accuracy criteria met? Yes 

Are precision criteria met? Yes 

Are measurement units and No 
collection, analysis, and 
reporting methods 
consistent? 
Completeness Evaluation 

Sample receipt Yes 

completeness? 

Were results received for Yes 

all samples? 

Comments 

A trip blank was not submitted for analysis . 

The equipment blank sample was free from detectable 

contamination. 

No laboratory duplicates were reported with this sample delivery 

group. 

All samples were analyzed within the holding time requirements. 

MW-13-DUP was collected as a field duplicate to sample MW-

13and reported in this SDG. 

RPDs for duplicate measurements were within QAPP acceptance 

criteria(< 20 RPD), except in Table 3 below. 

This was evaluated using the LCS, MS/MSD and surrogate 

recoveries. In general , acceptable accuracy was attained with 

respect to the analytical method and sample matrix . 

This was evaluated using the laboratory duplicate pairs and 

MS/MSD pairs . The laboratory duplicate pairs MS and MSD 

results satisfied the precision evaluation criteria. 

Sample analyses for 8260B and RSKSOP-147/1 75 are reported 
using mg/L. Laboratory QC samples are reported using ug!L. All 
other analyses have sample results and QC results reported in the 
same units . 

The samples were received by Accutest in good condition and 
were consistent with the accompanying chain-of-custody form 
(COC). The cooler temperatures upon receipt at the Accutest 
Houston laboratory was 4.7 degrees Celsius (0 C); within the 
recommended < 6 oc temperature ( 40 CFR Part 136J 
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QAPP 
Review Parameters Criteria Comments 

Met? 

Are any data qualified as No 

unusable? 

Sensitivity Evaluation 
Were project-required Yes Trace level detections, reported between the method detection 

RLs obtained? limit (MDL) and the reporting limit (RL) have been qualified as 

estimated (J). 

Sampling Parameter Analyte Qualification ID 

I ,2-Dichloropropane J 

MW-13 82608 I, I, I-Trichloroethane J 

Vinyl chloride J 

I ,2-Dichloroethane J 
MW-1 3-

82608 I, I, 1-Trichloroethane J DUP 

Vinyl chloride J 

MW-13A 82608 Toluene J 

MW-138 82608 Vinyl chloride J 

Review of Laboratory Performance Parameters 
Instrument tuning? 

Initial calibration? 

Continuing calibration? 

Compound identification? 

Compound quantitation? 

TIC evaluation? 

Laboratory assigned 

qualifiers? 

%=Percent 
<= Less than 
C = Celsius 
COC = Chain of Custody 
J = Estimated detected 
LCS =Laboratory Control Sample 
mg/L =milligrams per Liter 

NR 

NR 

NR 

NR 

NR 

NA 

Yes 

MS = Matnx Sp1ke 
MSD = Matrix Spike Duplicate 
NA =Not Applicable 
NR =Not Required 
QA =Quality Assurance 
QAPP = Quality Assurance Project Plan 
QC =Quality Control 

RL = Reportmg L1m1t 
RPD = Relative Percent Difference 
SDG =Sample Delivery Group 
TOC = Total Organic Carbon 
ug/L =micrograms per Liter 
UJ = Estimated nondetect 
VOC = Volatile Organic Compounds 
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Field ID Field Dup 

MW-13 MW-13-Dup 

%=Percent 
J = Estimated detected 

Table 3-Field Duplicate Outliers 

RPD Difference 

Parameter Analyte ( <20%) (<2xRL) Qualification 

[If> SxRL) [If<5xRLI 

0.026 
8260 I ,2-Dichloroethene (total) J 

(0 .02) 

0.57 
8260 Methylene chloride J 

(0.5) 

RSK-175 Methane 35.3 J 

239 
6010 Iron J 

(200) 

RL = Reportmg Limit RPD = Relative Percent Difference 
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Distances along the plume centerline 
Used for plume migration calculations 

Facility at 3200 Main Street, Keokuk, Iowa 

Notes by David Dods, June 5, 2010 

The plume centerline was first plotted in 2007 based on consistent historic plume patterns. 
That line is shown as the faint brown line on the plume maps. 
The starting or zero point of the line was set near former well MW-2 so that plume distances 

would be measured from the same starting point each year. 

Well distances along the line from the zero point are: 

Distance Along Centerline Distance Between Wells 
Well ft Wells ft 

MW-10 72.2 MW-10, MW-13 32.2 
MW-10A 67.3 MW-1 OA, MW-13A 48.4 
MW-13 104.4 MW-1 0, MW-238 180.1 
MW-13A 115.7 MW-1 OA, MW-23A 176.4 
MW-138 103.8 MW-13, MW-238 147.9 
MW-23A 243.7 MW-13A, MW-23A 128 
MW-238 252.3 

1:\UTC 2012\Groundwater Report\2012 GWVelocity and Plume Distance Calcs\VOC Plume Contour Cales, 2012.xls 
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BULK ATTENUATION RATE CALCULATION FOR TETRACHLOROETHYLENE IN PLUME FILL WELLS 

Monitoring Well Feet from Source 
MW-IOA (source) 0 

MW-13A 48 
MW-23A 176 

Slope Seepage Velocity (Feet per Day) 
0 0.015 

Contour Interval (ug/L) 
5 

Distance from Source (Feet) 
NA 

10 
100 

1000 

0.1 
0 10 20 

Notes: 

k - Concentration vs. Distance rate constant 

Seepage Velocity - calculated from June 20 12 water levels 

Retardation Factor - assumed to be I to be conservative 

RL - Reporting Limit 

NA - Not applicable, calculated concentration level less than MCL 

NA 
NA 
NA 

30 

Distance 

40 

(ug/L) 
0.33 RL 
0.33 RL 
0.33 RL 

k Retardation Factor 
0.0000 I 

Distance along plume CL (from zero point) 
NA 
NA 
NA 
NA 

50 60 
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BULK ATTENUATION RATE CALCULATION FOR TETRACHLOROETHYLENE IN PLUME TILL WELLS 

Monitoring Well Feet from Source 
MW-10 (source) 0 

MW-13 32 
MW-238 180 

Slope Seepage Velocity (Feet per Day) 
0.039 0.012 

Contour Interval (ug/L) 
5 

Distance from Source (Feet) 
11151 

Notes: 

c 
:8 
jg 
c 
Cl> ... 
c 
0 u 

10 
100 
1000 

0 

k -Concentration vs. Distance rate constant 

50 

Seepage Velocity - calculated from June 2012 water levels 

Retardation Factor- assumed to be I to be conservative 

RL- Reporting Limit 

J - Concentration is estimated or detected below RL 

The higher result ofMW-1 3 and MW-13 Dup was used 

CL - Centerline 

NA- Not applicable 

93.74 
34.70 
NA 

100 

Distance 

(ug/L) 
387 
92.5 
0.33 RL 

k Retardation Factor 
0.0005 I 

Distance along plume CL (from zero point) 
183 .71 
165.94 
106.90 

150 200 
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BULK ATTENUATION RATE CALCULATION FOR TRICHLOROETHENE IN PLUME FILL WELLS 

Notes: 

Monitoring Well 
MW-IOA 

MW-13A (source) 
MW-23A 

Slope 
0 

Contour Interval (ug/L) 
5 

c:: 
0 

~ ... 
c:: 
Ql 
(.,) 
c:: 
0 
(.) 

10 
100 

1000 

0 20 

k - Concentration vs. Distance rate constant 

Feet from Source 
NA 
0 

128 

Seepage Velocity (Feet per Day) 

40 

0.015 

Distance from Source (Feet) 
NA 
NA 
NA 
NA 

60 80 

Distance 

Seepage Velocity- calculated from June 2012 water levels 

Retardation Factor- assumed to be I to be conservative 

RL - Reporting Limit 

NA- Not applicable 

CL - Centerline 

100 

(ug!L) 
0.36 RL 
0.36 RL 
0.36 RL 

k Retardation Factor 
0.0000 I 

Distance along plume CL (from zero point) 
NA 
NA 
NA 
NA 

36 

120 140 
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BULK ATTENUATION RATE CALCULATION FOR TRICHLOROETHENE IN PLUME TILL WELLS 

Monitoring Well Feet from Source 
MW-10 (source) 0 

MW-13 32 
MW-23B 180 

Slope Seepage Velocity (Feet per Day) 
0.043 0.012 

Contour Interval (ug/L) 
5 

Distance from Source (Feet) 
11 9.92 

Notes: 

c 
0 
~ 

~ c 
Cll .., 
c 
0 
u 

10 
100 
1000 

1000 

100 

10 

0.1 
0 

k - Concentration vs. Distance rate constant 

50 

Seepage Velocity - calculated from June 20 12 water levels 

Retardation Factor - assumed to be I to be conservative 

RL- Reporting Limit 

The higher result of MW-1 3 and MW- 13 Dup was used 

CL - Centerline 

10380 
50.26 
-3.29 

100 

Distance 

(ug!L) 
868 
220 
0.36 RL 

k Retardation Factor 
0.0005 I 

Distance along plume CL (from zero point) 
192.12 
176.00 
122.46 
68.91 

150 200 
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BULK ATTENUATION RATE CALCULATION FOR CIS-I, 2-DICHLOROETHYLENE IN PLUME FILL WELLS 

Monitoring Well Feet from Source 
MW-IOA (source) 0 

MW-13A 48 
MW-23A 176 

Slope Seepage Velocity (Feet per Day) 
0.042 0.015 

Contour Interval (ug/L) 
70 

Distance from Source (Feet) 
NA 

Notes: 

c 
:8 
I! c 
Cll ... 
c 
0 
u 

100 

0 10 

k -Concentration vs. Di stance rate constant 

20 

Seepage Velocity - calculated from June 2012 water levels 

Retardation Factor- assumed to be I to be conservative 

RL - Reporting Limit 

NA - Not applicable, calculated concentration level less than MCL 

NA 

30 

Distance 

40 

(ug/L) 
1.8 

0.24 RL 
0.24 RL 

k Retardation Factor 
0.0006 I 

Distance along plume CL (from zero point) 
NA 

NA 

50 60 
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BULK ATTENUATION RATE CALCULATION FOR CIS-1,2-DICHLOROETHYLENE IN PLUME TILL WELLS 

Monitoring Well Feet from Source 
MW-10 NA 

MW-13 (source) 0 
MW-238 148 

Slope Seepage Velocity (Feet per Day) 
0.04 0.012 

Contour Interval (ug/L) 
70 

Distance from Source (Feet) 
5.98 

Notes: 

c 
~ 
~ -c 
Cll 
u 
c 
0 
u 

100 
1000 

0 20 

k - Concentration vs. Distance rate constant 

40 

Seepage Velocity - calculated rrom June 20 12 water levels 

Retardation Factor- assumed to be I to be conservative 

RL- Reporting Limit 

J - Concentration is estimated or detected below RL 

NA - Not applicable 

CL - Centerline 

The higher result of MW-1 3 and MW- 13 Dup was used 

NA 
NA 

60 80 100 

Distance 

(ug/L) 
19.8 
88.9 
0.24 RL 

k Retardation Factor 
0.0005 I 

Distance along plume CL (from zero point) 
11038 

120 

NA 
NA 

140 160 
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BULK ATTENUATION RATE CALCULATION FOR METHYLENE CHLORIDE IN PLUME FILL WELLS 

Monitoring Well Feet from Source 
MW-IOA NA 

MW-13A (source) 0 
MW-23A 128 

Slope Seepage Velocity (Feet per Day) 
0.017 0.015 

Contour Interval (ug/L) 
5 

Distance from Source (Feet) 

Notes : 

c: 
0 

~ c: 
Cll 
<) 
c: 
0 
u 

10 
100 
1000 

10 

k- Concentration vs. Distance rate constant 

Seepage Velocity- calculated from June 20 12 water levels 

Retardation Factor- assumed to be I to be conservative 

RL- Reporting Limit 

NA- Not applicable, calculated concentration level less tltan MCL 

29.81 
NA 
NA 
NA 

Distance 

(ug/L) 
I RL 

8.3 
I RL 

k Retardation Factor 
0.0003 I 

Distance along plume CL (from zero point) 
145.51 

NA 
NA 
NA 

1:\UTC 2012\Groundwater Report\2012 GW Velocity and Plume Distance Calcs\VOC Plume Contour Cales, 2012.xls 



I 
I 
I 
I· 
I 
I 
I 
I 
I 
I 
I 
" 

I 
I 
I 
I 
I 
I 
I 
I 

BULK ATTENUATION RATE CALCULATION FOR METHYLENE CHLORIDE IN PLUME TILL WELLS 

Monitoring Well Feet from Source 
MW-10 (source) 0 

MW-13 32 

MW-238 180 

Slope Seepage Velocity (Feet per Day) 
0.047 0.012 

Contour Interval (ug/L) 
5 

Distance from Source (Feet) 
139.69 

10 

100 

1000 

10000 

1000 

c 
~ 
~ 100 c 
Cll ... 
c 
0 
u 

10 

0 50 

Notes: 

k- Concentration vs. Distance rate constant 

Seepage Velocity- calculated from June 2012 water levels 

Retardation Factor- assumed to be I to be conservative 

RL- Reporting Limit 

J - Concentration is estimated or detected below RL 

CL - Centerline 

The higher result ofMW-13 and MW-13 Dup was used 

124.94 

75.95 

26.96 

100 

Distance 

(ug/L) 
3550 

1960 

RL 

k Retardation Factor 
0.0006 I 

Distance along plume CL (from zero point) 
211.89 

197.14 

148.15 

99.16 

150 200 
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BULK ATTENUATION RATE CALCULATION FOR VINYL CHLORIDE IN PL UME FILL WELLS 

Monitoring Well Feet from Source 
MW-IOA (source) 0 

MW-13A 48 
MW-23A 176 

Slope Seepage Velocity (Feet per Day) 
0.002 0.015 

Contour Interval (ug/L) 
2 

Distance from Source (Feet) 

NA 

Notes : 

c::: 
0 
;; 

.£: 
c::: 
G> .... 
c::: 
0 u 

10 

0 10 

k - Concentration vs. Di stance rate constant 

20 

Seepage Velocity- calculated from June 20 12 water levels 

Retardation Factor- assumed to be I to be conservative 

RL - Reporting Limit 

NA - Not applicable, calculated concentration level less tl1an MCL 

NA 

30 

Distance 

40 

(ug/L) 
0.45 
0.4 RL 
0.4 RL 

k Retardation Factor 
0.0000 I 

Distance along plume CL (from zero point) 
NA 
NA 

50 60 
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BULK ATTENUATION RATE CALCULATION FOR VINYL CHLORIDE IN PLUME TILL WELLS 

Monitoring Well Feet from Source 
MW-10 NA 

MW-13 (source) 0 
MW-238 148 

Slope Seepage Velocity (Feet per Day) 
0.015 0.0 12 

Contour Interval (ug/L) 
2 

Distance from Source (Feet) 
42 .79 

Notes : 

c: 
0 
;l 

I! c 
Cll 
u 
c: 
0 
u 

0 

10 
100 

20 

k ·Concentration vs. Distance rate constant 

40 

Seepage Velocity· calculated from June 20 12 water levels 

Retardation Factor· assumed to be I to be conservative 

RL ·Reporting Limit 

NA · Not applicable 

CL · Centerline 

l11e higher result ofMW- 13 and MW-13 Dup was used 

NA 
NA 

60 80 100 

Distance 

(ug/L) 
1.3 
3.8 
0.4 RL 

k Retardation Factor 
0.0002 I 

Distance along plume CL (from zero point) 
147.19 

120 

NA 
NA 

140 160 
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BULK ATTENUATION RATE CALCULATION FOR BTEX IN PLUME FILL WELLS 

Notes : 

Monitoring Well 
MW-IOA 

MW-13A (source) 
MW-23A 

Slope 
0.008 

Contour Interval (ug/L) 
5 

c 
~ .s 
c 
Cl) 
u 
c 
0 u 

10 

100 

1000 

0 20 

k - Concentration vs. Distance rate constant 

Feet from Source 
NA 

0 
128 

Seepage Velocity (Feet per Day) 

40 

0.015 

Distance from Source (Feet) 
NA 

NA 

NA 
NA 

60 80 

Distance 

Seepage Velocity- calculated from June 2012 water levels 

Retardation Factor- assumed to be I to be conservative 

RL- Reporting Limit 

N A - Not applicable 

CL - Centerline 

(ug/L) 
0.71 All NDs, used Xylene RL 
2 06 Benzene ( 1.7) and Toluene (0.36) only dete 
0.71 All NDs, used Xylene RL 

k Retardation Factor 
0.0001 I 

Distance along plume CL (from zero point) 
NA 
NA 

NA 
NA 

100 120 140 
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BULK ATTENUATION RATE CALCULATION FOR BTEX IN PLUME TILL WELLS 

Notes : 

Monitoring Well 
MW-10 

MW-13 (source) 
MW-23B 

Slope 
0.013 

Contour Interval (ug/L) 
5 

c 
0 .. 
~ 
c 
G> 
u 
c 
0 

(.) 

10 

0.1 

10 

0 20 

k - Concentration vs. Distance rate constant 

40 

Feet from Source 
NA 

0 
148 

Seepage Velocity (Feet per Day) 
0.012 

Distance from Source (Feet) 
NA 
NA 

60 80 100 

Distance 

Seepage Velocity- calculated from June 20 12 water levels 

Retardation Factor- assumed to be I to be conservative 

RL- Reporting Limit 

NA - Not applicable 

CL - Centerline 

(ug/L) 
OJ! Benzene (.31) only detects 
1.3 All NDs, used benzene RL 

0.25 All NDs, used benzene RL 

k Retardation Factor 
0.0002 I 

Distance along plume CL (from zero point) 
NA 
NA 

5 

120 140 160 
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